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MYCOLOGIA 


OFFICIAL ORGAN Of THE MYCOLOGICAI SOCIETY Of AMERICA 


Vow. XLII MARCH-APRIL, 1950 No. 2 


FUNGI IN RELATION TO THE DEGRADA- 
TION OF WOOLEN FABRICS’ 


W. Lawrence Wuirte,? G. R. Manpecs,? ano R. G. H. Sit 
(wWItH 7 FIGURES) 


INTRODUCTION 


The purpose of this investigation was to test the ability of a few 


common saprophytic molds and a series of human pathogenes to 


degrade woolen fabrics, and further, to elucidate generally the ques 


tion of fungous degradation of such materials 


The interest of members of the Quartermaster Laboratories 
which had hitherto been primarily in cellulosic materials, was ex 
tended, beginning late in 1945, to include studies on the microbio 
logical degradation of woolen tabrics \t that time a report was 
received from the Office of the Quartermaster General that troops 
in moving from one location to another were sometimes required 
to pack woolen clothing hastily mto barracks bags and upon reac h 
ing the destination would find the garments molded and in a dis 
agreeable condition. Someone had made a preliminary survey of 
the molded fabrics and had named /’usarituim moniliforme Sheld 
as the species mainly responsible 


Presented in part at the A.A.A.S. Meetings, Chicago, Dec. 1947 
Formerly of U. S. Army Quartermaster General Labor 
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phia, Pennsylvania; now at Harvard University 


Quartermaster General Laboratories 


| MycoLocia for January-February (42: 1-198 
February 21, 1950] 


199 











WHITE ET AL.: FUNG: DEGRADING WooLeNn Fasprics 201 


are greatest, there 1s relatively little wool used. On the other hand 
there is no doubt but that fewer fungi are capable of attacking wool 


than are capable of attacking cotton. Some cases of molded wool 


vere reported, however, and some samples of such material did 


’ 


reach the writers Phere still remains the problem of making de 


id tests of some of the fungi that were isolated from 


such materials 


In 1946 one of the present authors had the opportunity of making 


i 


held survey of the degradation of materials around the tropical 
| 


g 
belt of the world The more concentrated attention was on cellu 
, ’ , , 
losic materials but some incidental observations were also made 
on the behavior of wool Samples were returned which exhibited 
! 


severe degradation by Actinomycetes and at the same time showe« 
resistance to attack by lung Caps, held jackets, trousers, et 
made up of combinations of cotton and woolen materials often 
severe molding of the cotton parts, whereas the adiacent 


woolen portions had remained free from attack Photographie 11 
| | 


show ¢ d 


lustrations ot such molded items, accompanied by briet observa 
tional data, have already been pre sented (White, 1946a, b: White, 
Sin & Reese 1948, p 628-629) 


LITERATURE REVIEW 


Those who have worked on. the problem of the 1 olding 


brics from the point of view of the textile industry have 


i til } i 
drawn a very clear-cut distinction between molds utilizing 


finishing materials and those utilizing the substance of the wool 


itself It is evident that mold in anv case ts objectionable Bur 


gess appears to have been the first worker to enter the field Ina 
series Of papers extel ding over a ten-vear pe nod beginning im 1924 


(those concerned with fungi being cited im the biblhography) he 


dealt primarily with the molding of fabrics in storage and transit 


He stressed the role ot agents used in the manutacture of woolen 


goods iB rendering the tabri susceptible to molding In storage 


The se were such materials as SsOaps, oils, and conditioning fluids 


While some substances modified the fiber itself to make parts of if 


I 


utilizable, i ared that most of the imcreased susceptibility was 


ue to the nutritive value of the processing or finishing material 
| he 1 ilcle wing prop rties of both scoured al cd unsce ured wool were 


— 
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phyton interdigitale, and reported that the fungus remained viablk 


for some months, as was also true of inoculum placed on glass, but 
that it did not grow on the wool Pheir conciusion was that patho 
genic fungi night live on and be transmitted by woolen clothing but 
were not likely to grow there. Bonar and Drever (1932) investi 
gated the growth and transmission of fungi through th | 

gi g th and tra . ingi through the medium 
of clothing, laundries, the wood and debris of dressing room floors 


etc. From this work it appears that ringworm fungi may be trans 


mitted 


through infested skin scales in clothing, either wool or cot 
ton, that they are capable of growth on, and decomposition of, 
woolen but not cotton fabrics. The temperatures used in standard 
power laundry practice for white cottons were sufficient to kill the 
fungi, but that employed for woolens and colored fabrics was 
doubtful. Dry cleaning solvents had negligible action on the fungi 
The fungi tested were Trichophyton interdigitale, T. rosaceum 
Epidermophyton cruris, and Microsporon lanosum. Berberian 
(1938) placed woolen, cotton, and silk stockings in separate Erlen 
meyer flasks with a small amount of water, autoclaved them, and 
inoculated them with spores of Trichophyton interdigital He 
reported that at the end of three or four weeks there was marked 
growth on all of then He also reported growth on several othe 
materials emphasizing the role of footwear in transimission and 
reinfection he recommended formaldehyde sterilization of such 
materials. Rogers, Hirschmann and Humield (1940) found 
Trichophyton interdigitale capable of destroying squares of auto 


] 


claved, undved, laundered, wool blanket material when they were 


placed on water agar, mineral salts agar or nutrient agars and mocu 
lated with a spore suspension They emphasized the practical im 
portance of their findings both in the transnussion of the athlete’s 
foot disease and in the probable role of the fungus in the utilization 
of the fabric, thus shortening the period of serviceability Qn the 


basis ol the exploratory work reported 1! the present paper the 


ringworm fungus Microsporum gvypseun appeared to be the most 


suitable of the fungi for biochemical studies on wool degradation 


Che strain (POMD 196) on whiel later work was based ( Mandels. 
Stahl, Levinson, 1948; Stahl, McQue, & Siu, 1948; Stahl, Me 
Que, Mandels, & Siu, 1948) was isolated by Mary Downing on 


September 12. 1946 Wronl a Strip ol olive di ib woolen cloth that 
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organisms. C. globosum was less active in fiber disintegration 
than 4. albus which was the strongest of the lot 

Karling, to whom reference was made earlier, has started a series 
of papers (1946; 1947) on keratinophilic chytrids, indicating that 
ibility to utilize keratin, or possibly even restriction to keratinous 
materials, may be not uncommon among the 
species, Rhisophydium keratinophilum (1946) 
variabilis (1947), both new, were trapped on keratinous substances 


and found to grow on all common forms of keratin-containing 


sues, including wool, but not on other materials 
known they are strictly soil mbhabitants, presumably existing ther 
on bits of keratinous substances, and are of no economic importance 


in the destruction of fabrics in use or storage 


EXPERIMENTS 


kiexperiment 1 Action of ning 


| ae (table | ) 


Nine molds commonly isolated from cotton fabrics after ex 


posure in the tropics, and ot known cellulolytic activity, were 


selected 


} 


Strips of 18-o0z., olive-drab, wool serge were prepared by cutting 


to a size slightly larger than 6 « 1 in. and raveling to exactly that 


~ _ 


SIZE These were placed one each in 200 5 mim. test tubes eacl 


containing 25 ml. of mineral salts (formula A, Greathouse eft a/ 


1942) medium that approximately the lower half of each strip 
was submerged The tubes were then plugged with cotton and 
autoclaved for 20 minutes at 15 lbs. pressuri Inoculum was 1 

up by agitating sterile distilled water on potato dextrose agar slants 
on which the fungi were in good sporulating condition 

the resulting spore suspension were distributed over the above-liquid 
+ 


} hy 


portion of each strip by means of a pipette Incul 
Was at ¢ Following incubation the 
washed fir 1000 mercuric chloride, rin 
paper towels in the laboratory atmosphere, subjecte? to standard 
conditioning, and broken on the motor-driven Scott te 


activity was measured in terms of decline in breaking 
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Aspergillus ustus, third on the above list, grows well on cotton 


fabrics with very slow decrease in strength. The six remaining 


organisms are strong destrovers of cotton fabrics. However, be 


cause of the small number of organisms tested on wool, the cor 


relation may be only incidental 
3. Table 1 indicates, in general, little or no decline in strength 
between the 10th and 14th day of incubation. This is unac 


counted for since the two sets of strips appear to have been han 


rABLI 


\cTION OF Four ORGANISMS ON STEAM-STERILIZED Woot SerGt 


Control, Strips auto laved, incubated 
but not inoculated 


PQ WD 42 


“un mp 
SDA 15.1 


dled correctly, including breaking by the 


ndividual on the 
same machine 


Experiment : Activity of four miscellaneous fungi on stean 


steril cd wool Serge (table 2) 


The materials and methods were the same as in the previous set 
of tests 


ol 


The organisms tested, the periods incubation, and the 


results obtained are indicated in table 2 
The following notes were recorded concerning the growth char 


acteristics of the organisms on the wool 
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TABLE 3 


ACTION OF TWELVE MISCELLANEOUS FUNGI ON UNSTERILIZED Woon CHALLE 


1 pe r 7 fun 


POMD 6/ 


r “s % , 
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suspension was distributed by pipette on each strip. The moculum 
mm each case was | repared from a 19-day-old culture of the organism 
on potato dextrose agar in a 250 ml. Erlenmeyer flask. Sterile dis 
tilled water was used to make the spore suspensions Che dishes 
were incubated in a high humidity chamber at about 85° F 

For each organism tested 30 strips of wool were used hese 
were divided into 3 lots of 10 each as follows: (A) strips not auto 
claved, (B) strips subjected, after wetting them, to standard auto 


} 
ClAVIT 


ig of 15 minutes at 15 pounds pressure prior to transferring 
under sterile conditions to the petri dishes, (C) strips autoclaved 
and yeast extract (0.01 per cent) added to the mineral salts medium 
they were incubated 
Following incubation, the strips were removed from the dishes 
] ] 7. | > , h wm ’ «t < ) th : < x 

conditioned, and broken on the cout tester as im le previous ¢ 
pe rinents 

The results are presented in table 4. While all of the tung tested 
attacked the autoclaved wool, only two, \Jicrosporum gypsum and 
Wyrothecium 7% ( ia, degraded the non-autoclaved woo! \d 
dition of veast extract was without significant effect except tor 
’ 
; 


egradation was accelerated 


Vemnontella echinata m which case the deg 


slightly In all cases where the wool was attacked, the pH in 
creased, the increase in pH being a function of the extent of degra 


dation 


/ rperin ent Oo At fion of three di ) iT lavied mor ( table 


Results of another experiment carried out the same as experi 
ment 4, but employing only autoclaved woo! without yeast extract 
being added, are shown in table 5 \lthough Oospora lactis, 


strongly proteolytic organism, had no effect, the Penicillium and 


; i 
Syncephalastrum racemosum degraded the wool slowly 


Experiment 6. Effect of Myrothecium verrucaria on autoclaved 


and non-autoclaved wool cloth (table 6) 


A previous experiment (number 4) had indicated that WJ yro 


thecitum verrucaria could degrade non-autoclaved wool to a slight 
extent. It was thought that complete degradation of the wool may 


have been prevented by the high pH of the culture solution after 








irred 





te: tn nad (x 
product To test this hypothesis a series of cultures was set uy 
emplo iy the same methods is those ot « c periment } Harvest 
' > 1 j } » 
were taken at 3. 6. 10 and 12 days atter inoculation | errucaria 
VJ) } ; a) a which Tinie the culture sf ly tion Was remo ed 
'y tipping the Petri dishes and sucking oft the liquid with a gla 
j ! ‘ ! ; + ‘ ; ] 
tubs nnected to an aspirator Pen mil. « resh nutrient solu 
tion (see experiment 4) were added to each remaining culture 
Determinations of pH, using a glass electrode, were mace by con 
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lh 


" 
| 
i 


to heat, alkali and acid It is quite conceivable 


modification of the wool which undoubted|y 
ment enables ./ yrothectum verrucaria to grow and 


ism is incapable of attacking undamaged keratin 


Wyrothecium verrucaria is commonly isolated 


is found sporulating on plant materials. It is, of course, well knows 


as a strong degrader of cellulose under laboratory conditions 
However, there are in the Herbarium of the U.S. Department of 
\griculture at Beltsville two specimens which show 1t inl 
on old cow horn Both collections are 


ind sporulating 


rABLE 6 


VU vr fnheciun errucaria ON \r TOCLAY 
Non-AvuTtocLavep Woot CLoTH 


6.7 6 
6.65 6.5 
6.5 6 
6.25 6 


Average value of 40 Ibs. used for cal ulating 


lana, one taken in IS8SS8 and the other m= 1]S890 


undet the label VJ roridum and the other 


Perivwicnt ¢ 4 lo yiecdical yung ait 
autoclaved and non-autoclaved wool charmeen 
Strips ol wool cl a gray wool charmeet 
4” were wetted in 50% ethanol, rinsed 4 times in distilled water and 
placed in 25 * 200 mm. Pyrex test tubes Half of the tubes were 


autoclaved (15 Ibs. for 15 min.); the remaining 


sterilized [Twenty-five ml. of sterile nutrient 


periment 4) were added aseptically to the tubes 


solution was sufficient to cover about one-halt 


wool strips. The strips were inoculated 
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test tubes on potato dextrose agar tor 6 weeks at about 30° ¢ \t 
the end of the incubation period the Petri dishes and their contents 
were subjected to autoclaving to kill the organisn Phe nutrient 
solution was then decanted off and the wool plus mycelium washed 
with O.1 N HCl and distilled water to remove any phosphate pr 

cipitate Che contents of the three replicate tubes were then com 
bined, the excess water decanted off and about 50 ml. of boiling 
10% NaOH added to dissolve the wool \iter cooling, about 60 
ml. of distilled water were added and the mycelial residue was 


filtered off in previously weighed, fritted glass crucibles of medium 


~ 


porosity The crucibles were then dried overnight at 105° C. and 


weighed 
Che results are presented in figure 1 
The following conclusions may be drawn 


1. Growth of the fungi used varied from luxuriant to little or no 
growth on both autoclaved and non-autoclaved wool The dry 
weight data show similar continuous variation. Thus the differ 
ences between the various isolates used are entirely of a quantitative 


nature, no sharp qualitative differences being observed 


) 


Growth on autoclaved wool was greater than that on non- 
autoclaved wool in all cases where significant growth occurred 
No constant relation was found, however, between the two values 
3. With respect to the keratinolytic “activity” of the isolates 
tested, only certain members of the genera .Wicrosporuwm and 


] 1 


Trichophyton showed significant ability to degrade wool 


CTENOMYCES-LIKE FUNGI ON WOOLEN FABRIK 


Worthy of brief comment at this point is a group of seven isolates 


having the general morphology of the conidial stage of Ctenomyces 

\ll except one of these were obtained from woolen fabrics 
Prelimmary work suggests that on the basis of gross colony char 

acteristics correlated with the shape of the conidia the cultures may 


be segregated into three groups, viz 


Group . (Fics. 2-4) 


JOMD 1087 Isolated 14 July 1945 irom a woolen overcoat 


from Guadalcanal 
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WHITE ET Al FunNG! DecrRADING WooLeNn FaApsrics 
CONCLUSIONS 


1. As woolen tabrics are placed on the market—perhaps with 


the fiber slightly but not seriously modified by prior processing 


they are less subject to fungous attack in storage and use than 


are cotton fabrics 

2. The species of fungi which attack woolen textiles are rela 
tively very few as compared with the range of forms which attack 
cotton materials 

3. A certain few species of fungi are capable of degrading wool 
ens with a rapidity comparable to the action of the stronger cellu- 
lose-destroyers against cotton materials. 

+. The fungi that are capable of such activity are commonly 
found in the conidial stage only, are of similar morphology, be 
long among, or are closely allied with, the ringworm or skin dis 
ease fungi known as dermatophytes, and are probably of Gymno 
ascaceous derivation 

5. Despite certain reports that are seemingly to the contrary 
laboratory tests and field observations by the present writers indi 
cate that the common molds of industrial and military materials do 
not, as a rule at least, attack wool 

6. Woolen fabrics are modified by standard steam sterilization 
(autoclaving ) in such a way as to render them, in laboratory tests, 
subject to attack by a wide range of common molds 

7. There is no clear qualitative distinction between those fungi 
which degrade either or both modified and non-moditied wool and 
those which do not 

8. Degradation is accompanied by an increase , the in 
crease being roughly proportional to the extent of degradation 

9. Woolen fabrics when subjected to the common soil burial 
tests, where bacterial action is probably of major importance, de 


cav as readily as cotton fabrics subjected to similar conditions 
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DESCRIPTION OF FIGURES 


Fics. 2-7. Ctenomyces-like fungi. 2, JOMD 127, , POMD 19 4 


POMD 208: 5, POMD 287: 6, JOMD 1282: 7. JOMD 1070 All except 7 
grown on Bacto Difco potato dextrose agar (2% dextrose) under room cor 
ditions for 18 days, the microscopic stages mounted in KOH-phloxine ; growt! 


conditions and mounting medium for 7 unknown. Colonies = approx. ‘ 
photomicrographs 1000. (Colony photos by Photographic Dep't, Phila 


Q. M. Depot; photomicrographs 2-6 by Mary Downing, Phila. Q. M. Depot 
figure 7 courtesy Biol. Lab., Jeffersonville Q. M. Depot.) For discussior 


see text 
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contrast to the subcuticular condition just described for Hapalo 
phragmium and constitutes a different type of sorus structure 
Che rust therefore belongs to a separate but closely related genus, 
and the writer proposes the name Hapalophragmiopsis for its 


accommodation 


Hapalophragmiopsis gen. nov 

Pycnia subepidermalia, conoidea, absque conspicuis paraphysibus ostiolari 
bus \ecia atque ut at Telia subepidermalia, erumpentia, apara 
physata; tellosporae pedicellatae, 3-cellulatae, spora impari terminali ut i 
Hapalophragmio, luteo-brunneae, singulis teliosporae unico germinationis por 
ornatis; pediculus hyalinus et deciduus 


Species typica: Hapalophr ! nderosum (Syd. & Butler) Thir 


malachar (Fic. 8, A to D). 


Pyenia subepidermal, conoid, without conspicuous ostiolar para 
physes. Aecia and uredia unknown. Telia subepidermal, erum 
pent, aparaphysate; teliospores pedicellate, 3-celled, odd spore 
terminal as in Hlapalophragmium, yellowish brown, with a single 
germ pore in each cell of the teliospore ; pedicel hyaline, deciduous 


Type species: Hapalophragmiopsis ponderosum (Syd. & Butler) 
Thirumalachar on Acacia leucophloea Willd 

H. ponderosum causes the production of large gall formations 
and imparts a striking appearance to Acacia leucophloea, a medium 
sized tree in India (ric. 8, A). The galls are produced as a re 
sult of infection of the peduncles of the inflorescence and also young 
fruits \n account of the teliospore germination and pathological 
histology of the gall was given by Thirumalachar (1941). H 
Acaciae Baccarini is also a gall-forming rust on Acacia sp. in 
Somaliland, Africa. It is reported to resemble H/. ponderosum 
closely. This rust may prove to be a species of Hapalophragmiopsis 
when its pycnial stage is discovered 

On SCOPELLA ECHINULATA (NIESSL) MAINS 


The genus Scopella was established by Mains (1939) based on 


S. echinulata parasitic on Bassia latifolia in India Subcuticular 


pvcnia, and subepidermal uredia and telia were described, the telio 


spores being pedicellate, thin-walled and germinating immediately 


S | 


Che clustering of the urediospores and teliospores on 


sporogenous basal cells was noticed by Mains, who 
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was inclined to adduce much generic importance to such a mode of 
development. He did not observe the stages of teliospore germina 
tron since the spores had collapsed in the herbarium material 

The same rust species has been collected by the writer neat 
Bangalore, Mysore, on Bassia latifolia and B, Bourdilli which is 
a new host species Che telia are formed in abundance in the 


] 


months of December and January and the teliospores germinate 


numediately imtra-sorum 


During the early stages of germination, the tip of the teliospore 


prolongates into a bud-like structure. There is no promycelium 
typical of other rusts having four-celled external promycelia 
In contrast, the cylindric bud-like structure, into which the con 


ret 


tents of the teliospore migrate, may become | septate and g 
separated off (FIG. 5). Further division takes place in this ab 
breviated promycelium, usually prior to their separation, and _ re 
sults in the formation of four cells. These are arranged in a linea 
row of four cells (FIG. 6) or, as in several instances, become dis 
posed in a tetrahedral manner due to the plane of divisions (FIG. 7) 
No sterigmata have been observed and the promycelial cells round 
off into sporidia 

The tetrahedral disposition of the promycelial cells and their 
rounding off into sporidia is an interesting feature unknown so 
lar among rust species that have been investigated. In Coleo 
sportum pulsatillae, Weir (1912) found that during teliospore 
germination two intersecting vertical septations took place re 
sulting in a basidium characteristic of the Tremellaceae 

Inoculation experiments have been carried out using the sporidia 
(scraped from mature sori), on young leaves of Bassia latifolia 
maintained in moist chambers for 48 hours. The inoculation ex 
periments confirmed the autoecious nature of the rust, the pyenia 
developing on hypertrophied spots after 15 days. Mature pyenia 
are subcuticular, conoid, applanate, without conspicuous ostiolar 
paraphyses 

Further studies on such infection spots produced 


lopment of uredinoid aecia (primary uredia) a 


naturally 
showed the deve 
companying the pycnia. These are subepidermal and without 


peridium or paraphyses The aeciospores are identical with the 
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urediospores and borne similar ! ustere pedicels us co 
lorming to the fasciculate tvp ( ceve pment escribed by Kuht 
holtz-Lordat (1943 I he recia secondary redia) that fe 
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niectiot put Che telia are associates vith the reqia 1 earl) 
tage ind later « mpletel replace then 

The occurrence of uredinoid aecia im the lhite- ‘ the 1 
Wa overlooked by Mian s who had access onl to herbarium n 
terial The aecia were described as being unknown for the gent 
\ reexamination of Scof jentilis (Sye Mundkur & Thir 
mnalachar a 5. au is (SVE Miundkur & Thirumalachar (1949) 
occurring on species of M ( n India. has shown the occur 
rence ¢ redinoid aeci cCOMIpanyving the pvenia 
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like covering 40-00 


paraphyses cylindric, incurved, forming a nest 
9-10 p Urediospores pedicellate, o long ellipsond, with orange 
yellow contents; epispore minutely and densely verruculose, wit! 
distinct germ pores. Spores measuring 26-34 * 20-24 p 
On the leaves of Carissa sp., Kemmangundi, Mysore, 26-4-1949, 
M. J. Thirumalachar Type deposited in thur Herbariun 
Purdue University, lafayette, Indiana, U. S . Herb. C.M.1 
Kew, [Eengland, and in Herb. Crypt. Ind. Orient, New Delhi 


; 
] 


India 


\ECIDIUM ZAMIGNYAE KRacib 


Cracovie, Cl. des Sc. math. et nat. tevrier, p. 277, 1909 
Hab. On leaves ot mignya sp., 
+-3-1942, leg. M. J. Thirumalachar, 10-8 


y 
krishna 


Pycenia and aecia are present in the material @ aeclospores 
measure 1s 25 x 16-1 5 uw, ANG the peridial cel ‘ thick walled, 
23 35 < 18 2] uu Aecidium Petch ACE . t 1S reported 

Cevlon on Paramignya monophyll Sydows (1924) 


consider that it is probably identical with } myae Rac 


In conclusion the writer wishes to express h le to Dr 


George B. Cummins, Arthur Herbarium, Purdu iversit 
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l_aftavette, Indiana, tor kindly iw through the manuseript and 


or giving the benefit of valua uggestions, and to Rev. Kathe 


H. Santapau, Professor of Botany, St. Xavier's College, Bom 
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THE NUTRITION OF MONOSPORIUM 
APIOSPERMUM 


FREDERICK T. Wor, Ropert R. BrypEN AND Joun A. MAcLAREN 
WITH 1 FIGURE) 


INTRODUCTION 


Che disease of man known as maduromycosis, Madura foot, of 
mycetoma, is due to any one of a number of organisms included 
among both the actinomycetes and the filamentous fungi. Within 
the continental United States, the most frequent etiologic agent 1s 
Wonosporium apiospermum 

Boyd and Crutchfield (1921) isolated from a case ot maduro 
mycosis an ascomycetous fungus which was described by Shear 
(1922) as Allescheria Boydu. In a Canadian strain of M. apto 
spermum, Emmons (1944) demonstrated the production ot perithe 
cia and ascospores similar to those of A. Boydu, thus proving that 
Monosporiun apiospermunt 1s the conidial stage of Allescheria 
Boydii. The name M. apiospermum is commonly retained, how 
ever, for those isolates in which the production of the Allescheria 
stage has not been observed 

Little information is available concerning the physiology of this 
pathogen. Boyd and Crutchfield (1921) noted that it could 
readily be grown in liquid media, and that a number of carbohy 
drates, including mannitol, galactose, xylose, rhammnose, mannose 
lactose, sucrose, maltose and dextrose, were not fermentatively at 
tacked sjenham and Georg (1948) have recently investigated 
the conditions necessary tor the production of the perithecial stage 
in culture, concluding that media rich in orgamic nitrogen are ta 
vorable for formation of conidia but adversely affect perithecial 
production. These workers cultivated M. aprospermum upon a 
synthetic medium of dextrose agar containing O.2 per cent aspara 

gine as the only nitrogen source lhus, the fungus 1s autotrophi 


insofar as its requirement for growth factors ( vitamins, amino acids, 


purines and pyrimidines) is concerned 
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WoLr ET AI MONOSPORIUM APIOSPERMUM 


Observations as to relative amounts of growth were made after 


two weeks at room temperature lhe results are presented im 
tables ] and 2 


It is apparent that MW. apiospermum is able to utilize a wide va 


riety of compounds as sources of carbon. In general certain of 
the sugars and amino acids are superior to the alcohols and di 
carboxylic acids as carbon sources. Xylose, levulose and treha 
lose, among the sugars, and alanine, isoleucine and arginine among 
the amino acids proved to be the most favorable carbon sources 
The organism is apparently unable to attack rhammnose, sorbose, 


inositol, sorbitol, or mannitol, nor can it utilize evstine, methionine 


| 


or histidine: HC] as a source of carbon 


rABLI 


CsROWTH OF Vonosporium apiospermum IN Czarek's Basat SOLUTION 
Minus SuGarR) CONTAINING VARIOUS AMINO ACIDS 
4S CARBON SOURCES 


Glycine ' Arginine - HCI 
dl-Alanine +++ 4 Lysine- HCl 
beta-Alanine +4 Aspartic acid 
dl-Serine ++ 4 /-Asparagine 
dl- Threonine ' !-Glutamic acid 


1l-Valine +++ I vrosine 


/-Leucine + 4 d/-Phenvlalanine 


dl-lsoleucine t++4 [ryptophane 
-Cystine Ornithine 

dl-Methionine l-Proline 
Cysteine- HC! ; l-Hydroxy proline 
Histidine: HCI 


Vitrogen Sources: Experiments to test the suitability of various 
amino acids as sources of nitrogen tor VW. apiospermum were con 
ducted using a technique analogous to that employed in the expert 
ments with carbon sources. In this case, however, Czapek’s mx 
dium was modified by omission of NaNQ., and the various amino 
acids were added in quantities providing 50 mg. of nitrogen per 
100 ml. Controls were provided containing NaNQ, or (NH,) 
SO,. The pH was adjusted to 5.0, and the results obtained after 


two weeks growth are presented in table 3 


It is apparent that each of the 23 amino acids tested is able to 


serve as a nitrogen source for ./. apiospermum, glycine, valine, 













glutamic acid and tryptophane bemy most satisfactory for growth 
of the tungus. Comparison of tables 2 and 3 indicates no correla 





arbon and the suitability of the same compound as a source of ni 





trogen 
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(FROWTH OF M nosporitum apiospermum IN CZAPEK’S BASAL SOLUTI 
Minus NaNO,) Contatninec Various Amino Actps. NaNO 
R (NH, oSO, AS NITROGEN SOURCES 










vaine s citric acid—Na HPO), buffers, covering the 
2.2-8.0 at intervals of 0.4-0.6 pH unit Kach flask was prepared 
to contain 20 ml. ot the proper buffer mixture (0.1 M citric acid 
ind O.2 M Na.,HPQO,) plus the ingredients (minus phosphate) for 


O ml. ot Czapek’s solution dissolved in 30 ml. The pH of eacl 


wth occurred in 


rov 


tances at pil 3.6 and above. increasing to a maximum at pH 


4 , 7 ' ' . 
estab i}¢ Wali TTie mut tor growtl idditional experiments 





WoLr 1 A! MONOSPORIUM APIOSPERMUM 


were periormed. Because the buffers customarily used im the pH 
range 8.0-12.0 contain ingredients such as borate or phthalate 
which might have effects on fungus growth other than those due 
primarily to pH, it was decided to employ unbuffered Czapek's 


solution adjusted to various pH values with concentrated Nat )H, 


355 


Ww 
o 
ail 


Mm 
164) 
ri 


Mm 
oO 
n 


on 
1 


) 
i 


= 
= 
oc 
WW 
- 
i) 
2 
a 
Qa 
> 
2 
Oo 
ond 
oO 
© 


on 
1 








t 7 


20 25 #30 35 40 = 45 
TEMPERATURE, °C. 


FIG ' LOS] ! iprospermum Growth in relation te temperature 


and checked by the glass electrode These « xperiments madicated 


that M. apiospermum is able to grow up to pH 10.8, but not at pH 
11.2 or bevond 

It is evident, therefore, that 17. apiospermum can tolerate a very 
3.6-10.8, 


wide range of hydrogen ion concentrations, namely pH 


with optimal growth on Czapek’s medium at pH 7.0-7.6, which 
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it may exist as a saprophyte in nature upon woody substrata or 
other plant material 

Little attention has been devoted to amino acids as sources of 
carbon tor fungi. /usarium oxysporum var. lycopersict and Pent 


llium roquefortu have recently been examined from this view 


point by Gottlieb (1946), who obtained growth of both fungi with 


each of 21 amino acids tested, except for cysteine: HCl], cystine 
methionine, and tyrosine. \/. apiospermum is apparently unable 
to utilize cystine, methionine, or histidines HCl as a carbon source: 
but grows to a shght extent on cysteme: HCl, and well upon tyro 
sine \n important factor neglected in the present experiments 
was the possibility of effects upon growth due to the different 1so 
mers of an amino acid, since some of the amino acids used were 
the naturally occurring isomer and others were racemic mixtures 

\n interesting feature of the experiments dealing with nitrogen 
sources was the finding that 17. apiospermum is able to utilize each 
of the 23 amino acids tested as a nitrogen source, while several of 
these compounds, as noted above, were unavailable to the organism 
as sources of carbon. The ability to utilize inorganic as well as 
organic nitrogen would place M. apiospermum in Group IL of the 
classification of Robbins (1937) \mong the pathogenic fungi, 
the normal form of Trichophyton mentagrophytes requires organi 
nitrogen, although pleomorphic strains can utilize ammonium but 
not nitrate nitrogen ({ Robbins and Ma, 1945) Le ording to Baker 
and Smith (1942), Coccidioides immitis is, like M. apiospermum 
non-exacting in this respect, being able to utilize nitrate, am 
monium or organic nitrogen 

The finding that ./. apiospermum is able to grow throughout a 
wide range of pH is reminiscent of the results of Leise and James 
(1945, 1946) with Epidermophyton floccosum and several species 
of Trichophyton These organisms were able to grow at pH 
10.5, under conditions which suppressed common contaminants 

The finding of an optimum pH for growth of 17. apiospermum at 
pH 7.0-7.6 is an apparent exception to the statement that fungi 
prefer acid substrata, Yet a similar result was obtained by Cross 
(1948) with the yeast-like phase of Histoplasma capsulatum, which 
showed an optimum on several media in the range pH 7.2-7.6, a 


finding which may prove typical of other systemic fungi 











NI YCOLOGIA 














Vol 


1950 


Pies 












SUM MARY 

how sportun ipilospermum has been grown (zapel ! 
thetic nutrient solution The organism is able to utilize a wide 
iriet ugars, alcohols, amino acids and organic acids as sources 
‘ carbor (jood carbon sources include xvlose glucose, Secale 
valactose, mannose, sucrose, trehalose, dextrin, starch, dulcitol 
adonite ilanine. serine. valine. isoleucine, arginine: HCl, glutam 
acid, tyrosine tryptophane and proline Rhamnose. sorbose, inosi 
tol. sorbitol, mannitol, cystine, methionine ar histidine- HC] are 

not available to the organism as sources of carbor 

\/. afiospermum is non-exacting in its nitrogen requirement 
being able to utilize nitrate, ammonium or amino nitroget 
Growth occurred upon each of 23 amino acids tested as a nitroget 
source Glycine. alanine. valine. leucine, methionine, histidine 
HCl, aspartic acid, asparagine, glutamic acid and tryptophane were 
better nitrogen sources than the other amino acids tested 

This fungus can grow within the pH range 3.6-10.8, with a 
ptimum pH of 7.0-7. 

Growth of M. apiospe) am occurs between a lower temperature 
mut at 15-20 ( re ul Ipper limit at 40 15 ( with an opti 
nu yppr hate soe 
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Each 1solate employed in this study was derived from a single, 


germinated zoospore, and was maintained in culture growing on 


boiled, split hempseed im 30 cx 1 ste rile, ( harcoal hltered, d 


Water at a temperature ol ax 2 \ssignment of specihe 
namies to all isolates of other species ol Brevilegnia at hand was done 


on the basis of the characteristics of those isolates when grown i 


Spec 1¢s assigned to) 


such cultures, since the original descriptions o 


genus were based either wholly or in a large part upon isolate 


the 


grown in this manner Phe details of culture methods employed 


if possible variations under differing environmental 


g 
conditions will be described under the section dealing with experi 


mental studies This paper presents the results of these studies 


: . a ; , 
and in view of these results, the New Caledonia isolate 1s believes 


to represent an unde scribed species 
Brevilegnia longicaulis sp. mm jum spissum, breve, qu 
anna! if eminibus gignitu Hyphis plerumque 
ramosis; mediis hyphis plerumque 24.7 # 
in longis cylindricalibus, 167-301 # longis 
1 


CVYMOSIS Sports pl 


us Vv. minus angularibus 
itu germinant aut sporas motiles secu 
singulis et ad ramuli partem extremans 
YOu cian p s: tunicas leves, tenues, hyalinas, et nulla 


parre prom rit det at: habentibus Oosporis 22.5 


oogonis ita gignuntur ut 
centro absint. Episporio levi 
ultum ramosis, quae plerumque 
gignuntur sed i 

Nullis gemmuis 
. 


Koe Dumbra, > ‘donia, September 23 


im depauperate, forming a dense growth on hempseed 

usually not more than 5 ) long, averaging 24.7 p» In 

ar the center; d at id branching Sporang 
terminal, clavate to long-cylindrical, 93 375 

in diameter, averaging 167-301 * 22.1 

spores wide, not branching, not producing spores in a 

either in part or in the whole; secondary sporangia 

| spores spherical to angu 


nevsting within the 


R. P. Oliver 
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sporangium, and escaping upon disintegration of the sporangia! 
wall, then leaving the cysts as motile spores; only rarely escaping 
trom the cysts while these are still united in a partly disintegrated 
sporangium, and then leaving a partial false-net cluster of cysts; 
occasionally germinating tm situ. Oogoma abundant, spherical, 
22.5—33.3 « in diameter, generally 24.8-29.0 w; arising singly on 
long, slender, lateral stalks; wall smooth, thin, hyaline, unpitted 
immature oogonia frequently proliferate until an antheridium be 
comes attached. O0ospores 1 to each oogonium, spherical, and not 
filling the oogonium; eccentric, with a large oil drop entirely sur 
rounded by protoplasm; 20.1-27.5 «4 in diameter, generally 22.5 
26.0 p \ntheridial branches diclinous, long, irregular, and 
branched ; never observed androgynous, and seldom not develop 
ing; one, rarely two to four antheridia to the oogonium; an 
theridial cell broadly attached to the oogonium; antheridial tubes 
not observed (s,emmae lacking 

From soil collected from the edge of a brook m a ravine, ap 
proximately 5 miles east of Koe Dumbra, New Caledonia, Septem 
ber 2.4 1947, by Professor J. zy Buc hholz 

Slides of preserved material from the type culture are being de 
posited in the herbaria of the University of Illinois, and the Um 


versity of Michigan 


For purposes of distinguishing Brevilegnia longicaulis from other 


members of the genus which have been described, we have used Ii 
ing cultures, collected in Illinois by Dr. E. S. Beneke, of Brevileg 
nia unisperma, B. unisperma var. delica, B. unisperma var. mon 
tana, B. unisperma var. littoralis, and B. diclina, and have compared 
our isolate with the original descriptions of B. bispora, B. linearis 
B. subclavata, and B. megasperma (1, 2, 3) In view of the pos 
sible variations which may exist in sporangial characters, prime con 
sideration was given to fundamental differences in sexual repro 
ductive structures. Salvin has indicated that even in his variable 


isolate, he considered such features as the type of antheridium and 
general morphology of the oogonium to be genotypically determined 
These structures, then, it would seem, are more constant than spo 
rangial characteristics for determining specific differences. With 
this consideration, and on the basis of the comparisons made, 
; eel . 7 P ] - » th » . 1s] - -i} “d 
Brevilegnia longicaults ditters trom any ot the previously describes 


species and varieties in the genus 
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EXPERIMENTAL S81 


Six control cultures, each consisting of one-half of an 
he Mipsect were employed for each phase ot the «¢ xp rimentat 


[hese cultures were propagated as single spore isolates in 


sterile, charcoal-filtered, distilled water at a temperate 


Comparisons of the experimental colonies an 


s were made when both were of approximately 


each environmental condition, experiments were repeated se\ 


eral times Unless otherwise spe ihed, the results herein reported 


the average ot 200 observations leasurements m 
} 


observed (srowtl under any ofl the conditions 


4 


ww was similar to growth in the controls 


mvoOnmMe? m sporangial morpholod, 


suggested 
} 


outlined by Salvin in his investigation of 


legnia longicaulis was grown in varying 


te 


oal filte re d. distille d 


it temperatures ranging from 10 inte! 


In water containing the staling products tron 
the isolate Che volumes or wate! d were 
50, 100, 300, 500, 1000. 1500. and 2000 c¢ 


ved was obtained by filtering 


previously beet 


were placed in 50 c 
allowed 
5 repes ! 
ybtained 
without 


) 


temperature of 
C. on sporangia of ct 

TOO, 200. 300. 500. and 
servations were mace 
cultures prs 

ft te? 


L peratures ol 


shorter than those of the control cultures 


its of these sporangia was 67.5-18 
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controls, and they were typically clavate in shape. [In quantities of 
water from 10 to 500 cc., without aeration, at temperatures of 25 
30, and 35° C., sporangia showed some variation, the most notice 
able being a slightly smaller diameter, with a tendency, in 115 of 


the sporangia measured, to be mostly 2 spores wide (F1G. /) Spo 
rangia in these cultures measured 187.5—202.0 * 19.1-21.5 », and 
were usually long-cylindrical im shape. In volumes of water 
above 500 cc., without aeration, sporangia were similar to those 
in the controls, except for a few sporangia in the cultures grow: 
at 25° ©. in 1000 cc. of water, these being abnormal in that the 
tips were bent as indicated in figure F \s far as could be observed 
temperature in the range employed did not appear to have any pro 
nounced effect on sporangial morphology 

In the experiments involving aeration in addition to the volumes 


rs 


ot water and temperatures as listed above, cultures grown in 2: 
50. and 100 cc. of water ata temperature ol 25° ( produced spo 
’ ae os , . ' 2 - . - ! 

rangia which, mm 2.2 per cent of the 300 sporangia observed, were 
longer and more cylindrical than those in non-aerated cultures 


This degree of variation appears negligible, however, when com 


pared with the variation of 60.8 per cent which Salvin obtained 


with isolate C-—2, when grown under comparable conditions. In 
the temperature range between 10 and 25° C., in aerated water, re 

gardless of amount, sporangia were shorter, but remained es 
sentially clavate in shape. The significance of this variation at 
lower temperatures in aerated cultures has not been determined 
The variation is interesting, however, in view of the lack of sucl 
variation when the water was not aerated 

Cultures of Brevileqnia longicaulis were also grown in 4000 c 

of water, with aeration, at a temperature of 25° ¢ lI. xamination 
of 255 sporangia from these cultures indicated that the only vari 
ation induced in these structures was a decrease in their diameter. 
The average diameter of these sporangia was 17.3 », but in respect 
to length and shape, the sporangia were similar to those in the con 

trols. Repetitions of the tests employing 4000 cc. of aerated water 
revealed the following variations: (a) the production of sporangia 
which were 1-spore wide in the basal half, and 2—3 spores wide in 
the apical half, in about 16 per cent of 205 sporangia observed 


(FIG. H ), and (b) the production of sporangia which were 1l-spore 
] I £ J 
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on cultures in “pure water” (4, p. 44). The results obtained 
with our isolate would tend to indicate that, in this species at least, 
the formation of gemmae may be genetically contrelled and not 
influenced by an environmental factor. 

Effect of the environment on antheridial formation: In the re 


port on the investigation of Brevilegnia (¢ the amount of avail 
ible oxygen was found to be the factor contributing most to varia 
tions in antheridia \gain utilizing Salvin’s procedure, colomies 


] 


of B. longicaulis were suspended at various depths of water from 


the surface to 12 inches, at intervals of 1 inch, and temperature was 
maintamed at 25% .5° C. Standard glass cylinders were used 
which measured 35 mm, inside diameter. After 10 days the cul 
tures were examined for variations in the antheridia, both in per 
centage formed and for origin. No attempt was made to determine, 
quantitatively, the actual degree of aerobiosis in the culture tubes 

Of the oogonia of B. longicaulis formed at the 10-inch level, 


61.3 per cent had antheridia attached, 38.7 per cent had no an 
theridia. Of the oogonia produced in the cultures growing at 
the 5-inch level, 63.9 per cent had antheridia attached, the remainder 
lacked them, and of the oogonia produced at surface level, 69.6 per 
cent had antheridia. For comparison, control cultures produced 
oogonia 72.0 per cent of which had antheridia, whereas the re 
inaining 28 per cent of the oogonia lacked these structures. Briefly, 
the results of Salvin showed that with increasing depth at which 
the mycelium of Brevilegnia C-2 developed, tewer antheridia were 
formed \ culture of Brevileqnia C—2 growing at the surface of a 
10-inch column of water had 82 per cent of the oogonia with an 
theridia attached, but a culture growing at the 10-inch depth of 
the column had only about 4 per cent of the oogonia with antheridia. 

The effect of the degree of aerobiosis on the origin of the an 
theridial branches was determined by observations of these same 
cultures. The percentages of antheridia developing diclinously, 
androgynously, or not at all, were very similar in the 10-inch, 5 
inch, and surtace levels to the percentages developing in the stand 


ardized control cultures: diclinous, 71.1 per cent; androgynous, 


0.0 per cent, and not developing, 28.9 per cent hese results 


agree with those obtained by Salvin in that he reported that char 


acters such as type of antheridium (diclinous or androgynous ) 
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were not proven to vary with the environment but rather, were 
apparently determined genet ally 

\lthough not included in Salvin’s study of Brevilegnia C—2, the 
characteristics of B. longicaulis when grown in more natural en 
vironments were investigated Fifteen separate single spore 1so 
lates of B. longicaulis were grown in 15 samples of water and 
debris. These samples were selected from such diverse locations 
is cold, clear, running water; cold, stagnant water, and warm 
tagnant water \fter two weeks in these “natural habitats,” the 
ultures were observed, particularly for changes in the distinguish 
ing characteristics With the exception of minor variations m the 


morpl ology Ol sporangia (these were 


number ot them had the en vsted 


features of the fungus were not 
Sct Ik 
In the recent paper by Salvir (4), 
OS environmental tactors on the 


structures that distinguish the 


spores germ ating 


obvious 





1950 


42, 


usually longer, and a greater 


in situ), the 


ly alte rec 


reporting the effects of vari 


mracterist1 morphological 


ld, as repres¢ nted by 


his isolate, Brevilegnia C-2, the variation in sporangial size and 
shape, formation of gemmae, and the presence or absence of an 
theridia, were evaluated Particular attention was paid to the du 
plication of the various sporangial characteristics that have dis 
tinguished most of the previously described species belonging to 
the genus. and Salvin concluded from his results that only two ot 


ill the species and varieties that had bee reported should be re 
tame is specihic entities Brevilegnia bispora was retained, but 
il] {i the others were regarded as merely repre senting variations 
Ro unisperma that could be induced by varving the environment 
which the iltures were grow! Furthermore, Salvin proposed 
the reduction of Pret mia to a sub-genus of Thraustotheca 
esignating the species in the sub-genus as Thraustotheca hispora 
‘ ] } gPeri ad 
(on the basis of the results of a study of an isolate ot Brewleqnia 
herein reported as Prev nia lor au we are not prone to 
recept of the conclusions reached by Salvin In the first place, 
ir isolate, ) aulis. does not exhibit the wide variability in 
porang ind other characters which Salvin reported tor Brew 
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legnia C-2. Within reasonable limits, our isolate seems to be a 
a very stable organism. Should the same be true for the other spe 
cies of Brevilegnia, there would be.no justifiable reason for group 
ing these under the specific name Brevilegnia unisperma. Before 
Salvin’'s conclusion in this regard is accepted, it would be highly 
desirable to study the other species of the genus to determine if they 
follow the pattern of variability exhibited by his one isolate. In 
deed, Brevilegnia C—2 may only exhibit a degree of variability not 
infrequently encountered in selected isolates representing other spe 
cies of fungi 

Secondly, we see nothing gained by reducing Brevilegnia to sub 
generic rank under these circumstances. When the genus was es 
tablished by Coker and Couch (1), the similarity of certain of the 
sporangial characters in Brevilegnia and Thraustotheca was rec 
ognized. Other characteristics, however, such as the single 
oospore, the depauperate nature of the mycelial development, and 
the behavior of the spores in Brevileqnia, were regarded as the 
basic characters separating this genus from the genus Thraustotheca 
Salvin’s results have in no way altered this original hypothesis 
Therefore, we prefer to retain Brevilegnia as a genus 

On the basis of our study of Brevilegnia longicaulis, we are able 
to concur fully with Salvin that the type of antheridium, the general 
morphology of the oogonium, size of oospores, and the method of 
sporangial proliferation are stable features, and it 1s primarily on 
the basis of these that the isolate we have studied has been dis 


tinguished from the other species of the genus 


SUMMARY 


\ new species of Brevilegnia is described as Brevilegnia longi 
aulis. The fungus was recovered from a soil sample obtained 
along a ravine near Koe Dumbra, New Caledonia. It is charac 
terized by clavate to long-cylindrical sporangia renewed by cymose 
branching, motile zoospores, diclinous antheridia, proliferating 
oogonia, and oospores which are consistently larger than those in 


species and varieties of Brevilegnia previously described, with the 


exception of Brevilegnia megasperma 


The fungus was subjected to extensive experimentation in an 


attempt to induce specific variations in the morphology of the spo 
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rangia, the origin of the antheridia, and to induce the tormation of 






gemma Variations obtained were slight, and not sufficiently 














pronounced to conclude VY a Variant ot 
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4 Salvin, Ss. B. 1942 Variation t specific and varietal character luce 
in an isolate ! , eq Mycologia 34 ] 8-5 f / 
: 
; DESCRIPTION OF FIGURES 
Bre eqgnuia ’ 1 | Portion of myce m 2 ving oO em) 
ced showing long oogomial stalks, and diclinous irregular and brancl 
; inthericdia «840. #B. Mature sporangium of the characteristic clavate type 
840. (©. Mature sporangium of the typical long-cylindrical type S41) 
) Mature sporangium showing disintegration of wall, and liberation of ¢ 
ysted spor 840. £. Sporangium in which some of the encysted spot 
ive be berated norn ally the remainder iving emerged trom their cyst 
Caving i partial talse-net sporangiun S40) i \ bent sporangiu 
rmead i culture grown at 25 ( m LOOO ce i unaerated water xX R40 
\ short-clavate sporangium formed in a culture grown at 25° C. im SO ¢ 
erated staling water 840. J/. A modified sporangium with spore 
i wic 1 \ n the basal halt Dpserved mi ¢ tures et I it 25 ( I 
aa ierated Vater X44) / \ narrow-cylindrica sporangiun ; 
r e, formed in a culture grown at 30° ¢ n LOO ex i unaerate 
ate S40) \ modified sporangium 1 spore wide, tormed in a culture 
i at 25 { HMM on ot aerated water S41) la Motile stage ot 
res atter emergence from cyst LORU \ cluster of encyst 
re germinating it situ R40) f Typical mature oogomium show 
‘ antheridial branches, attachment of antheridia, and mature 
re 1180. N. Immature oogomium with attached diclinous antherid 
il brat « B40 Proliferation of an oogonium, showing the ultimate 
ature one ith a diclinous antheridiun 1180. FP. Mature oogoniun 
vith 2 attached antheridial branches 1180) Mature oogonmium whicl 
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THE ACTIVITY IN VITRO OF CYCLO- 
HEXIMIDE (ACTI-DIONE') AGAINST 
FUNGI PATHOGENIC TO PLANTS 


Che demonstration by Dr. Irma Felber and Dr. Charles Hamnet 
(1948) that powdery mildew (Lrystphe polygon ) on bean 
plants in the greenhouse could be controlled by the antilmotic cyclo 
heximide in concentrations from five to ten parts per million has 
aroused interest in the effectiveness of cycloheximide against othe 
plant pathogens. Earlier, cycloheximide had been shown to be 
active against a number of yeasts but only slightly active against 
the filamentous fungi that cause disease in animals ( Whiffen, 1948) 
In this paper the spectrum of antibiotic activity of cycloheximide 
in vitro is extended to cover twenty-nine species of fungi pathogen 


to plants 
MATERIALS AND METHOD 


With the exception of cultures obtained from culture collections 
as noted, all species tested were freshly isolated from diseased 
plants. Isolation of the pathogenic fungi was greatly aided by the 
addition of streptomycin, in concentrations from 100 to 300 micro 
grams per milliliter, to plates of Blakeslee’s medium (Difco malt 
extract 20 grar is, Bacto-peptone | gram, dextrose 20 grams, agar 
20 grams, distilled water 1000 milliliters ) These concentrations 
of streptomycin suppressed or inhibited the multiplication of the 
majority of contaminating bacteria without having any inhibitory 
effect upon the growth of the fungi 

Kleven species were obtained for us by Dr. Ralph Lewis from in 


dividuals and culture collections as follows: Sclerotinia fructicola 


1 Cycloheximide has been assigned as the generic name for the compound 


[2-(3,5-dimethyl-2-oxocyclohexy] ) -2-hydroxyethyl|-glutarimide for whicl 


tr 


Company adopted “Acti-dione” as 


S32 
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st 
- 


and Alternaria oleracea, S.E.A. McCallan, Boves 


Sclerotium roltsi \\ 1) Vict lellat Bureau 
Pythim debaryanum and Diplodta 
Vac rosportm sai 


i/ternaria solani 
Thompson Institute 
t Plant Industry, Beltsville 


Benjamin Koehler, University of Illinots; 
naeforme, J. G. Horstall, Connecticut Agricultural Experiment 
Station; Physalospora tucumanensis Light Strain and Dark Strain 
Louisiana State University; lenturia tnaequa 
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Crystalline cycloheximide was diluted in plates of D.P.Y. agar 
a - 


concentrations of 100.0, 40.0, 20.0, 10.0, 5.0, 2 
1 1.0, 0.5, 0.25, 0.125, 0.062 micro 


medium to give 


1.25 micrograms per milliliter an 
f D.P.Y. medium is as 


PT Altl per nulliliter The composition ( 
ollow dextrose 10 gras, Bacto peptone » grams, Difco yeast 
extract | gra war 20 grams, distilled water 1000 milliliters ; pH 
Oe =) | pensiol f the fungal thogens wer repared 
pore Spetisions © trie ungal pathogens W e prepa | 
I te day-old par slant cultures on Blakeslee’s medium and 
' | — os , | 
treaked on the urtace Ot plates containing Cy¢ ONeNM1NCE Phe s¢ 
ngi tl did not sporulate on agar, ¢.d Pythium debaryanun 
j j ! . . . aa 
nid sp mad Scle ‘ii? Is were grown On agar pilates 
lise mycelium was cut from the margin of the colony tot 
hihi 


concentration at which there was complete im 


1 rrowth was recorded after 48 hours of mecubation at 24° ¢ 
i iva itter 72 hours Che tests were replicate | tour times 
I r different lots of spores 
etermine the ettect upor the rate of mycelial growtl . cvclo 
( ! ew diluted in DLP. war to cover a range ol concel 
171 ; 
rat rom 0.007) to 4.0 micrograms per milliliter, using a dosage 
! aA Duplicate plates were inoculated in the center witl 
1 , ' _— oa +} , 
war ais our miuilimeters in diameter, cut trom the ¢ 7 Ola 
t eight-hour | culture ot Pythiwm debaryvanun Che plates 
ere} iter [a § ind at intervals of 12 to 24 hours, the maz 
rill ¢ the colon) vas irked ilong previously ruled radu Phe 
i ionyv \ ark along | 1S] 1 1 } 
rate growth in terms of millimeters per hour was determined 
| ror the control lac ku y 


vcloheximide and 


( 


WHIFFEN: Activiry IN Vitro or CycCLOHEXIMIDE 


cycloheximide and from these data the percentage of retardation 
of mycelial growth from that of the control was calculated. The 
experiment was replicated five times. This method of determining 
toxic effect on the growth of mycelium was suggested by Bateman 


(1933) 


EXPERIMENTAL RESULTS 


In table 1 are shown the concentrations of cycloheximide at which 


the growth of thirty-three plant pathogens was completely inhibited 


TABLE 1 


Tue Jn Vitro Evrect or CYCLOHEXIMIDE UPON 
PHiRtTY- THREE PHYTOPATHOGENIC FUNGI 


ass Phycomycetes 
Order Peronosporak 
Pythium debaryar 
ass Ascomycetes 
Order Pezizale 


Scie ftmta ir 


“ 
Scierotinta 
‘ 


Sclerotinia ri 
Di plocar pon 1 le 
Order Myriangiales 
Elsinoe veneta 
Order Hypocreal 
Gibberell 


it 


t of Sugar 
Red Rot of Sugar 
( anket 
k:ndothia parass Chestnut Blight 
Crnomonta venela Anthracnose t Swe 
Gnomonta let Anthracnose 
Gutgnardia aesce Leal Blotch ot 
Venturia inaequa , Apple ab 
iss Basidiomycete 
Order Us ig inale 
l ago iru “ mu i oO 
, . . 10.0 


t 


wa apiu pot 0.0 
Heterosportum tid i i ais 5.0 
ladosporsum fuloun Mold of rmisat rs 0.2 
( ladosportum pacontiac Leat Mold of P " 10.0 
Wacrosportum sarcinactor “al Spot I t 0.0 
iliernaria ant arly Blight of P Oo” 
Aliernaria ms | arly Blight of Potat 10.0 
Aliernaria oleracea BI 0.0 
Ramularia pastinaceae Leal Spot of Parsnip 100.0 
Diplodia seae ylodia Disease of Cor 1.25 
Colletotrichum lage ' nthracnose of Cucurbit 10.0 
Colletotrichum phi H Anthracnose of Tomat 10.0 
Fusarium lycop i Tomato Wilt 100 0 
Sphacropsss elyst Leai Spot of Black Pine 0.125 
Sclerotaum rolf Stem Rot 2 -) 
Rhisoctonia sp Dollar Spot 1.25 
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after 48 and 72 hours of incubation. With the exception of the 
three non-sporulating fungi mentioned above, the imbibition ob 
served was predominantly that of spore germination It wall be 


; 


noted that in almost every case a concentration of cvcloheximude 


that pre vel ted geTinination ot spores alter 48 hours was insufficient 


to do so after 72 hours In an experiment carried to 92 hours there 
is growth at still higher concentrations than at 72 hours \t any 
on“ 





Pythum deboryanum 


+ 
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CONCENTRATION IN MICROGRAMS PER MILLLITER 
Dosage-response curve of thrum debaryanum to cycloheximide 
given time partial inhibition of growth could be observed over a 
ranve ot two to sixteen fold citferences in dosage Phe pri wth Ol 
species and strains of fungi tested was completely inhibited after 
ort wht hours of incubation by a concentration of cevcloheximide 


4) micrograms per milliliter or less. Ot the thirty-three organ 


isms, two were inhibited by 40, three by 20, ten by 10, seven by 5, 
five by 2.5, three by 1.25, and three by less than 1 microgram ot 





cvcloheximide per milliliter 
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The dosage-response curve of Pythium debaryanum to cyclo 
heximide is shown by figure 1 in which the dosage has been plotted 
on a logarithmic scale against the percentage of mycelial inhibition 
When plotted in this manner, the toxicity curve is not a straight 
line; nor is a straight line obtained when probit response is plotted 
against logarithm of dosage. The dosage response curve ot /’ 
debaryanum on logarithmic probability paper has a double slope, 
curvature concave upwards, and resembles the toxicity curve found 


by MeCallan et al. (1941) for Bordeaux Mixture against G/o 


merella cinqulata 
DISCUSSION AND CONCLUSIONS 


Cycloheximide has an inhibitory effect agaist a wide variety of 
phytopathogens including one order of Phycomycetes, four orders 
of Ascomycetes, one order of Basidiomycetes and twelve genera 
of the Fungi Imperfecti. In view of its widespread activity against 
fungi pathogenic to plants, it is surprising that cycloheximide appar 
ently is ineffective against the filamentous fungi that parasitize 
animals 

Including cycloheximide, approximately twenty-two antibiotic 
substances have been described in the literature as possessing anti 
fungal properties. Of these, only one other than cycloheximide 
has been extensively tested against phytopathogenic fungi. An 
impure preparation of antimycin, an antibiotic produced by Strepto 
myces sp., inhibited the growth of eight different species of fungi 


pathogenic to plants in concentrations of less than two micrograms 


per milliliter and five other species in concentrations from three to 


two hundred and fifty micrograms per ml. (Leben and Keitt, 1948) 
Pure antimycin may be expected to be more highly active im vitro 
than cycloheximide 

Che in vitro activity of cycloheximide agamst fungi pathogenic t 
plants described in this paper is merely an indication of its possible 
usefulness in the control of plant disease. In addition to deter 
mining the toxicity of cycloheximide to pathogenic fungi under field 
conditions, it will also be necessary to know the toxicity of cyclo 
heximide to the affected plants. [Experiments directed to this end 
have been begun (Vaughn et al., 1949) 
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THE GENUS MARSSONINA ON QUERCUS 
AND CASTANEA 


LENT 


\ specimen of a fungus causing oak leaf spots was recently sent 
for determination to the Bureau of Plant Industry by l’rotessor 
\. A. Dunlap of the Department of Plant Pathology, A. & M 
College of Texas The spots seemed to be caused by a species 
of Marssonina, but the organism was not MM. martini ( Sacc. & Ell.) 
Magn., the common species on oak. Eventually it was learned that 
some specimens similar to this fungus had previously been placed 
in the mycological collections of this Bureau as Gloeosporium 
septorioides Sacc., and that others had mistakenly been determined 
as M. martini. Examination of additional specimens and a search 
through the mycological literature revealed much confusion con 
cerning this organism. Since this fungus is apparently of rather 
frequent appearance on oak, the following discussion is presented 
with the hope that some of the confusion may be eliminated and 
that attention may be directed to the fact that there are two species 
of Marssonina common on oak in the United States 

In 1884, Winter described Marsonia quercina from a specimen 
collected in Missouri by Demetrio. The fungus sent from Texas 
by Professor Dunlap belongs to the same species as that described 


by Winter. The original description by Winter is clear and ade 


quate, except for the necessity of extending the size range of the 


conidia and other slight modifications 

The fungus described as Marsonia quercina causes spots on oak 
leaves similar to those caused by ./. martint. The margin may be 
somewhat more definite and of a slightly darker reddish-brown 
color than the margin of the spot caused by M. martini, but this 


is not always true. The most reliable macroscopic character that 
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mri 


r distinguishing the present fungus from WV. martin 
i > i 
1s the host Upon which it 1s found Of 45 specimens Of 2. martini 


examined during this study, all were on leaves of species be‘onging 


to the white oak group (Cf. Marsonia puercus Vk. below. ) Th 
{8 specimens of Winter's Marsonia quercina studied all occurred 
on leave ol species le longing to the black oak group 

Vlas mia ochroleuca | Be rk. & Curt. e Pk. ) Humph ex Sevn 
(cf. helow) on Castanea resembles the “black” oak tungus even 


more closely than does M. martint, and it is surprising that speci 


t } 


mens from oak do not seem to have been given the name of the 


chestnut fungus. Both Varssonia ochroleuca and the “black” oak 


tung differ from AJ. martini by having longer, more slender 
comidia which are not constricted at the septun Che acervull ot 
the chestnut fungus seem to be somewhat more shallow than those 
of the “black” oak fungus, but this 1s not constant Although the 


chestnut hungus and the “black” oak fungus are very miu h alike 
1 7 | | 
every respect, with only vague differences easily accounted 10 
the difference im host. the two are neverthe less here treated as 
rate speci This is in keeping with the recognition of the 1 
issociation of leaf spot fungi with narrowly restricted hosts 


iso with tradition. as indicated bv the failure of other worker 


identiiy the “black” oak fungus as Varssonia ochroleuca 
Part of the confusion concerning the identity. of the pres 
fungus no doubt results from the variable nature of the acervulu 


in unfortunate phenomenon sO tar as taxonomy 1s concerned 


may vary trom a sub-sphere to a saucer m torn \t maturity 
ually opened broadly and lacks any conspr 1usly detines 
the type which would permut it te be considered a pvet 
| 1 ally the tuneus elements at the hase i the conidu pl Tes 
thin ba ratum of more or less isodiametric, hvaline at 
Onsp cells ithoug!] OCccasiol il there mAs " il wit 
! et t nd cdefiniteness and a wht darkenn vy i Scuba 
party irl { he base o the riictification While the acet 
V/ meri ! confined t the regu st bene it] the | 
iver, the ructinication « the vac k wih Ingus mia of 
»> thi rea rt i ri a cee] Ccavi i! he lea Isstle hypophyl 
t ications frequent] oriming cavil extendmg t 
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fructification is usually broadly open, and the conidia are freed by 
splitting of the leaf epidermis over the acervulus 

\n additional source of confusion concerning this fungus has 
heen the failure of some workers to see the single septum of the 
conidium, a structure which frequently is difficult to see by the 
usual staining methods. By the following method, used during this 
study, it may be observed with ease: A bit of the acervulus was ob 
tained by use of a needle filed down to a chisel-like edge at the tip 


1 } 


This particle was placed on a slide, morstened with alcohol, swelled 


with 2 per cent KOH solution, stained with phloxine, and crushed 
heneath a cover slip by gentle tapping on the latter. Measurements 
of conidia were then made and were found to differ very little if at 
all from measurements of conidia well moistened in water Phe 
septum could usually be discerned with some difficulty when the 
conidia were being measured. Following this examination, the 
cover slip was removed and a drop of glycerine acidulated with 
acetic acid was placed on the bit of crushed acervulus. The covet 
slip was replaced, and examination of the conidium then revealed 
that the cytoplasm had pulled away slightly from the septum, and 
that the latter could be seen distinctly. 

During this study, it was found that specimens of the “black” 
oak leat hunyus had heen placed in the mvcological collections ot 
this station under the following designations: Marsonia * quercina 
Wint., arssonia quercina Wint. var. major Overh., Gloeosportum 
septorioides Sace., Marssonina quercus (Vk.) Magn., Marssonina 
martint (Sace. & Ell.) Magn., Septoria quercicola Sacc., Septoria 
yuercus Thuem., and Cylindrosporinm microspilum Sacc. & Wint 
Of these, the first three represent synonyms of the new combination 
presented below tor the “black” oak fungus. The others are mis 
determinations 

lo make the matter clear, the following list is presented of spe 
cies which examination of specimens and, or consultation of litera 
ture has shown to be entirely distinct from the fungus occurring on 
leaves of trees in the black oak group Varssonina martini (Sac 
& Ell.) Magn., Marssonina quercus (Pk.) Magn., Marsonia mat 


terana Sacc., Phleospora hansemt Bub., Ascochyta quercus Sacc. & 


Var ma and \Jar 1 ¢ ari now mwuvahd. names 


genus Marssonina 
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peg Ascochyta quercuum (Cke.) Sacc., Cylindrosportium micr 
sPalum Sack A \\ int.. ¢ viindrosport im quercus Sorok a lindro 


sportum quercinum ] Carter. Septoria gquercicola Sacc.. Septoria 


jyuercina Desm., Septoria puercus Kekl., Septoria quercus Thuem 


Septoria ocellata (Lev.?) Sacc., and Septoria neglecta Earle 

\ portion of the type collection of Marsonia quercus Pk. was 
studied through the courtesy of Dr. H. D. House of the New Yorl 
State Museun In a letter accompanying the specimen, Dr. House 


expressed doubt that the host was really Quercus wicifolia Wang 


as stated in Peck’s (1885) original description of the species. HH: 


1 


| 1 ; 
uggested that the type material was actually collected trom tw 


hosts: O. rehdert Trel. and O. prinoides Willd I’ xamination 


] } 


i portion ot the typ collection on leaves of what appear to be two 


different soecies of oak shows Warsov ad qgitercus Pk to he identical 
with 17. martint (Sacc. & EIL.) Magn Thus .Varssonina quercus 


(Pk.) Magn. is a synonvm of M. martini (Sacc. & Ell.) Magn 


} 


Previous experience, noted above, of finding J. martini only on 


leaves of species of the white oak group leads to the conclusion that 


' 


both of the species of oak in the Peck collection must belong to 


lying from the configuration of the leaves, the 


this group as, judging 


vell may 
Magnus (1906) has shown that \/arssonia Fisch. is not valid as 


the name of a genus ot tung theretore he changed the name to 


Varssonina Magn During the study of the fungus known as 


Varssonia ochroleuca, on Castanca, it was noted that a transfer to 


Varssonina had apparently never been made Heald (1926, p 


29) has published a photograph of this fungus, beneath which 1s the 


caption “Leaf spot (.Marssonina ochroleuca) of chestnut.” There 


is no turther discussion, and this hardly constitutes publication of 


i new combination. It ts probable that Heald merely substituted 
the new generic term for the old without concerning himself over 


ie fact that the combination had reall 


vy never been made Septoria 
whroleuca was published as a Berk. & Curt. species by Pecl 


1873) Berkeley (1874) later published the same species, but 


his description is antedated by Peck’s. On specimens 173a and 
173b otf Seymour and Earle’s Economic Fungi is the designation 
Varsonia ochroleuca (B. & C.) Humphrey in litt.” In Seymour's 


Host Index of the North American Fungi (1929), the species is 
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M. ochrolevca 


is 
comidia ot irssontina qa? (top 


euca (bottom, right Magnification 


iw other synonyms, as Varssonia ochroleuca (B. & 


the following new com 
Marssonina ochroleuca 


Humphrey or this fungus, 
bination 1s ] 


prope sed 


Peck comb 1 


nov 


(Berk & Curt. « 


‘\ 


In addition, the following new combination, with synonymy and 
description, 1s presented for the fungus which occurs on species of 
the black oak group 


Marssonina quercina (Wint.) comb. nov 


na Wint. Hedw. 23: 171 1884; also in Rab.-Win 


1884 


rioides Sacc. R. Instituto Veneto Atti. Ser. 6. 3: 726 
acc. var. major Ell 


ll. & Ev. Jour. Myc. 1 


ina Wint. var 


major Overh. Mycologia 18: 32. 1926 


Leat spots amphigenous, few and scattered to numerous an¢ 
sometimes confluent, 


1 


orbicular to angular-orbicular, (0.5)1-4.5 


; 
' 











5) mm. m diameter, the upper surface dull tan’ (intermediate 


light buff and warm buff of Ridgway), or more rarely 
faded clay color, the Margi usually extremely narrow but cor 


picuous, chestnut brown, verona brown to warn sepia, OF sea 
t vith the leat sometimes discolored up to 2-3 mm. from 
the margin, the lower surtace dull tan to cimmamon buff or fade 


iy color, with the margin often less conspicuous than that of the 


yper suriace, concolorous with the spot, or more often Prouts 


brown: the acervulus usuall 
me but occasionally several to the spot, usually hypophyllous but 
isional] epipl Hous subglol 


i if 


wose with a broad opening to cor 
ve or nearly plane, covered by the leat epidermis, then opening 
pitta gy al the latter. 0) 150 » from base to apeNr and 150 250 


(390) 4 m diameter, lacking a conspicuous pyenidii 


terior wall, sometimes slightly darkened toward the base, but usua 
with the conidiophores arising from a thin base of hvaline more 
le iodtiametric cells: the commdiophores of two to several hy 


} 


line cells, unbranched, or more otten branched one to three times: 


e apical, conidium-bearmg cells ot the conidiophores hyaline 


enderly obclavate, (6.5)10—-13 (1.5)2—-3y, bearing a_ single 
ee t the tra to anex : ti lia hvalie smoot} sian 
ciiuthla Hi Truncate APen , Ue COMM la NVAlinie Hmooth, acerose 
ite. non- or |] septate as seer attached to the conidiophore 


i-septate when discharged, not constricted at the septum, | 14.5)16 


6( 30 1.5-2(2.5) », most often 18-23 1.5-2 pp, oozing out 


the acervulus m an amber brown mucilage which often forn 


thin resinous-appearing coating over the leaf spot when dry 


~ 


Berkeley, M. J. Notices of Nort American Fung:. Grevillea 3: 1-17 


Heald, F. D. Manua f Plant Disease McGraw-Hill, Ne \ 

Magnus, P. Notwendige Umanderu le Namens der Pilzgatt 
Marssonia Fis¢ Hedwigia 45: 88-91. 1906 

1 Peck, C. H. Report of the Botanist Pwenty-Fifth Annual Rep 

t Ne York State Muse } 


yor State \luseun For the Yeat 1884 i7 138 1&8 
Seymour, A. B. Host Index of the Fungi of North America. Hary 


t Pres Cambridge 1929 7 2 Pp] 
Winter, G Repertorium Raber rst) Fungi eur ici et ext n 
Cent AAAT & AANII He gia 23: 164-17 1884 
Vie . , f the te ‘ u 4 
the ¢ iper t < rye I t s¢ 





PERMANENT STAINED MYCOLOGICAL 
PREPARATIONS OBTAINED BY 
SLIDE CULTURE 


Rotanp W. Rippeu 
17 FIGURES) 


Che cultivation of fungi on microscopic slides, either by van 
Dieghem cell or by culture chamber methods, is a routine labora 


tory procedure \ll such procedures commonly employed 


have 
certain inherent disadvantages and limitations. These include 
the amount of time and labor involved in preparation, and the diffi 
culty due to the presence of culture medium when staining and 
making permanent preparations. These objections are largely 
obviated by a method to be described below wh h has, in addition, 
the asset of providing adequate aeration during culture Phi 
method 1s superior to all that have been tested, and is quite similar 
to one used at the London School of Hygiene and Tropical Medi 
cine It is presented herewith since it is believed that it should be 
widely employed in mycological laboratories 

\bout 10 ml. of any chosen agar medium is melted and poured 
into a sterile 9 cm. Petri dish to form a layer 2 mm. deep \fter 


the medium solidifies, preferably by refrigerator cooling, 1 cm 


squares are ruled out over the whole plate using a sterile dissecting 


needle and a flamed glass rod (FIG. 1) This is done rapidly to 
reduce chances of contamination while the lid is displaced. Using 
sterile forceps, a flamed microscopic slide 1s placed under cover ot 


a Petri dish lid, the inside of which was also flamed \ flamed 


cover slip is placed upon this slide to overlap at one end \n agar 
square is now lifted out of the Petri dish with precautions to pre 
vent contaminations (FIG. 2), and is transferred rapidly to the 
center of the cooled slide (Fic. 3 \ needlepoint inoculum of 


spores, or a small bit of mycelium, 1s placed at the center of each 


* Commonwealth Fund Fellow, Depts. of Biology and Medical Myce 
Duke University, Durham, North Carolina 
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edge of the agar block over the whole 2 mm. depth at this point 


(FIG. 4) With sterile torceps the cover slip is placed centrally 
upon the upper surface of the agar square, and the slide 1s then 
transferred to a moist chamber (Fic. 5 Care is taken that the 
cover slip is not moved during growth of the fungus as when 
changing from the 16 mm. to the 4 mm. objective in microscopi 


Inspections 


The earliest suitable time before excessive sporulation occurs 1s 
| 


chosen to terminate growth. It is rarely necessary to allow growth 
to extend beyond 3 mm. from the cover slip edge, and often growths 


of about 1 mm. wide give the best results (ric. 6). The cover 


slip is lifted vertically from the agar block without twisting move 


ment and is placed aside, culture uppermost. Beginning at on 


corner the lifter is gently inserted under the agar block so as to 
lift it completely off the slide (ric. 7). Thereby the agar and 
most of the fungus growth are discarded and all that remain on 


both slide and cover slip are four areas of growth joined by scanty 


lines of mycelium. A drop of 95 per cent ethyl alcohol is applied 
to the center of each of the rings of growth and is allowed to flow 
outwards to wet the fungus (FIG.8). Just before it has completely 
evaporated a drop of lactophenol blue ' is applied as was the alco 
hol \ clean cover slip is gently lowered upon the slide culture to 


] 


spread the dye outwards over the damp mycelium (FIG. 9) Simi 


larly a clean slide is applied to the cover ship preparation and 1s 
then quickly inverted. The slides are left undisturbed overnight 
after which any dye expressed is absorbed by strips of blotting 
paper applied to the cover slip edges. Fixation of the cover slips 
can now be obtamed by application of colored naal lacque r to the 
corners. When this has dried, more lacquer 1s used to seal off the 
cover slip edges and, when dry, it may be trimmed with a razor 
blade [lwo permanent stained preparations are thus made from 
each slice culture 

gar concentration (¢.g., about 1.5 per cent Bacto-agar in 
Sabouraud’s medium) should be suitable to allow a square to be 


lifted out cleanly without fractio1 \ litter can be made by ham 


crystals 2 m t l « | 


[iss ilve 
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menrnny out the red-hot end ot a dissecting needle bent to an obtuse 
ang le Che Pe dish of unused agar blocks may be stored in the 
reirigerator f the agar block is too thick little growth becomes 
attached to the glass, whereas if too thin it shrinks durmg the pe 

riod of fungus growth and becomes difhcult to remove he motst 


chamber is constructed from a glass dish in which are laid two 


~ 


lavers of paper towelling soaked | 


in 20 per cent glycerol in water 


and the slide cultures are supported above the paper hy glass rods 
1 


Che rim of the dish 1s sealed with vaseline and a g 


Piass pl is laid 
upon it The chambe r need not be sterile as 1 cemo1 strated by) 


the rarity of contaminants in the cultures giycerol 1s mnecot! 
porated to prevent “fogging” the slides It may be necessary 
| . . } ¥ of Be : . oe : 


to add more glycerol solution to the paper durimg culture but ex 


CCssive vetting 1s avoided Chere should he neo marked shrinkage 
of agar during incubation Che appheation of alcohol to the fungus 


prevents inclusion of air bubbles and facilitates staiming, but an 


excess present when the dve IS added vives irregular results The 


} ; 


size of the lactophenol blue drop is adjusted ist to hill a 


cover slip area. It is desirable that a centrifugal movement of al 


cohol and dye over the area occupied by the fungus 1s achieved, and 
as litthe movement of the cover slip as possible Where sporula 


tion is excessive the cover slip preparation is the better of the two 


“as 1t 18 re latively ires from deposited spores A Pe micilin species 


is a sultable organism with which to practice the technique 


‘he method 


provides a simple means of observing aerial and 
submerged mycelial growth of tungus and developing trutting 


structures in Permanent stained preparations are made 


which demonstrate general fungus distribution (rics. 10 and 11) 


stages of spore germination (FIGs. 12 and 13), and the development 


fruiting structures (FIGs. 14 and 15) It is the moment he 
investigate the effects of chemicals and anti) 


~ notics oF 


I 
medium upon cultural morphology (1 


apparatus 1 studied in detail (FIG. 17) It 


; ; ‘ , 
route diagnostic aid to supplement opservatior 


apart pre paratiol 


portio 











A NEW GENUS OF THE 
CHOANEPHORACEAE 


Apr1iAn W. Porrras 


Lhe tanuly ¢ hoanephoracea is one of the smaller lan ilies ol the 


order Mucorales but one of considerable interest because certain of 
its SPD . ‘e 1 sit m Inel lants | th } { | ! 
! pecies are parasitic o1 ugher plants and, within the family i 


the various genera, the spores may be formed in Mucor-like spo 


n sporangioles, or as monosporous sporangioles which are 


rangia, 1 


isually referred to as conidia. The genera are separated primarily 


ma combination of the different sporulating structures produced 


and trom two to as many as six genera are included in the family 


by «different cuthors (Fitzpatrick, 1930; Zycha, 1935; Naumov 
1939) 1 six genera included by Zvcha (1935) are: Blakeslea 


hoanephora Currey, Cunninghamella Matruchot, Rho 


irda, Thamnocephalits Blakeslee, and Sitgmoideomyces 
Blakeslea many-spored sporangia and sporangioles 
but no conidia; in Choanephora many-spored spo 


ire tormed but no sporangioles; in Cunning 


ces, lLhamnocephalis, and Stqmotdeomyces 
known Naumov (1939) includes only Choa 
veslea im the Choanephoraceae and segregates 


mninghamella, Sigmoideomyces and Thamnocephalis in a sepa 
ate tamily, the Cunninghamellaceae Zvgospores in Blakeslea and 
hoanephora, where known, are tormed between the tips ot 


wining bran and the species are heterothalli« Zygospores in 
mninghamella,. where known, are tormeq more as are those of 
in between tips of twining branches. Zygospores 


ephalis, and in Sigmoideomyces are 


Wucor ratl er th: 


Rhopalomyces, 1 Thamnoi 
iknown, a fact which has influenced 

from the Mucorales 

March 1949 there appeared on a collection ot rabbit 


Brow! held W oods nea&r | rbana, [llinots, a very in 


71 
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} Mycotocia, Vor. 42, 1950 


1} vel plura e vesicula terminali nascuntur ports non unius magnitudi 
voidibus vel incompositis, leves parietes habentibus, 2.5-4.5 4, quorum du 
ecim vel ira usque ad vigintt sporangiolum fert. Sporangia et conidia 
ane desunt. Zygosporae quae affatim nascuntur ¢ inter ramos conexiv 

yphi uperficialibus crescentes sive ex zygosporarum tam maturatarun 

pensortbus, hispidos habent parietes ¢ quibus prominentia retusa vel teret 
‘ icuta que ad 4 se porrigunt Hae zygosporae globosae fusca 
biclac t m maturuerunt, 33.5-54.54 (vulgo 43-454) in diametr 
mothalleae 

Mycelium rather slow-growing on culture media, producing r 

productive structures very quickly; sporangioles formed at tips of 
ng recurved stalks which arise from a terminal vesicle of usually 


nbranched sporangiophores whicl extend up to about S00 uv above 
ubstrate, usually about 325 » high; average diameter of sporangis 
. 


il vesicles 12.6—31.5 uw in diameter, usual 


phores about 9 wa: termn . 


thout 21 4; sporangiole stalks recurved and twisting when maturs 


imiable W length, (a) 120 u long usually about SO a. about 22? rT 

in diameter with wall thicker and darker than that of the vesicl 
porangioles essentially globose, &84-12.6 in diameter, usuall 
thout 10m, outer wall smooth, mner wall surtace often reticulate 
ecause OL a deposit 530 or more formed from each vesicle, usu 
lly about 20-22; spores not unitorm in size, ovoid to somewhat 11 
: reg ir, commonly measuring about 2.5 by 4.5 », not striate, smooth 
illed, except outer ones in sporangioles which may have a reticu 
ite deposit on outer surtace, usually about 12-20 per sporangiol 
Commdia and many-spored sporangia absent. Zygospores produced 
reat abundance between copulating branches which arise usuall 
hae, sometimes from outgrowths of sporangio 


phore ind very often [rom suspensors of more mature zygospore 

valls rough because of prominent, variable, blunt, rounded ot 
| ry} nted projections which are up to $y in lengtl - ZV2Z 
prore globose, brown when mature, measuring 33.5—54.5 4 
ter imcluding projections sually about 43—45 v»: homothalli 

1 Chops on rabbit aqauhny collected 11 bore V1 held Woods, | 1 

D Lilien March 17, 1949 yy material deposited 1 the 
\ ological Collections of the University of lino Herbariun 

\I ( (Collections No. 20849 

(Gsrowtl the original rabbit dung was very profuse, and othet 
por i gi were almost completely absent. Transfers 1 
| it extr ea | ikeslee’s N ©) ledia were made wit 

c i t ngle spore ¢ ture vet subsequently mad 

| . ‘ : ae ’ : vat taal 
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much less cottony aerial mycelium than any isolate of Choanephora 


or of Blakeslea we have examined and such cultures are conspicu 
ously zonate. In the dark zones, sporangiophores bearing spo 
rangioles are formed in abundance but are very rare or completely 
lacking in the lighter zones. The relative abundance of zygospores 


in the lighter and darker bands is essentially unitorm Mature 


sporangioles are distinctly blacker than mature zygospores. The 


factor or factors controlling this growth pattern have not been com 
pletely determined but this seems to be influenced primarily by the 
effect of light on sporangiophore production. Walls ot aerial 
hyphae, but especially those of sporangiophores, are conspicuously 
spotted with small hyaline crystals 

Sporangiophores arise from submerged hyphae, are relatively 
straight or somewhat curved and are terminated by a definite swell 
ing (FIGs. 1, 2, 3,9, 10, 11 and 12). Betore this vesicle has en 
larged very conspicuously, the initials of the sporangiole stalks ap 
pear. At first these are straight and the imitial of the sporangiol 
itself soon arises as a swelling at the tip (rics. 2 and 10). During 
the period of enlargement of the sporangiole until it reaches almost 
its mature dimensions, very little elongation of the sporangiole 
stalk takes place (FIGs. 2, 10, and 11) \t approximately the time 
a cross wall forms to delimit the sporangiole, the sporangiole stalk 
begins to elongate rapidly, recurving toward the vesicle (Fics. 1, 3 
and 12). Maturation of sporangioles appears to occur atter the 
stalks have completed their elongation 

When sporangioles are crushed an interesting feature of this 
fungus can be observed that is otherwise likely to be overlooked 
During the formation and maturation of spores, there 1s deposited 
against the sporangiole wall between the outer layer of spores thin 
hands of a darkly pigmented substance that sometimes remains at 
tached to the wall to form a reticulation or m other imstances may 
adhere to the layer of spores next to the wall (rics. 4 and 5) 
These delicate fibrils are readily separable from the spores OF Spo 
rangiole wall on which they may be found when sporangioles are 
crushed in water, and so could not be regarded as part of the wall, 
either of spores or of sporangioles. This material appears rather to 


he clearly a residue from sporangiole protoplasm atter spores have 


' 











NEW GENt F CHOANEPHORAC 


spores then selves (Fl oO) are smoo 
striations of radiating appen 
imitorm im size an 
usually ovoid to elliptical 
Zygospore s (FIGs. 7 and &) have been forme 
on all types of culture media on which this fungus 
Their abundance 1s compat ible to that observe: 


} or o 4 Acicrovgavus 
th ‘ , 1, . 1! ‘ } 
(ne safle media i VY Usually Til) JUST Above 


culture medium, either between branches from 


just emerged, between branches from older more 


veloped hyphae occasionally between branches 


branches trom sporangiophores, or more frequent! 
Irom Ol more mature zygospores 
spects 1 I ZVeoOspores ol C want 


the ! Mucoraceae than like 


nephora or ot Blakeslea where the developm 


more ike that 1 species ot the Cephalr acene 


SUMMARY 


fungus belonging to the Choanephoraceae, repre 


new genus and species, is described and named Cokero 


Phe genus Cokeromyces is distinguished fron 
Oats phora by its more Niu T like ZVgospores, its 


formation sporangiola only as representing asexual reproductive 
structures, and by spores that lack radiating appendages 


striate 


|, Fitzpatrick, 


Book ( \ 1930 


2. Naumov, N. A. lés des Mucorinées 
1939. 13 
Zycha, H. M 
4 4 











STUDIES ON A PLASMODIOPHORACEOUS 
PARASITE, OCTOMYXA BREVILEGNIAE 


M 1 new species 


iss, 1948 \ detailed 


sod 


transferred 




















PENDERGRASS : PLASMODIOPHORACEOUS 


al villae directed 
pe} 


time. the voung emergence 


mav be noticed on some ot the zoosporang! 
tain granules at first but ! me hvaline 


flowing 

















IA Vor 42. 1950 








PENDERGRASS: PLASMODIO 


decoctions The first of these decoctions was 


about 50 unparasitized nearts in OO ec 
water for 15 minutes after which the hquid was filtered 


i 


lized Drops al the filtrate were placed a «i 


which spore galls varving in age from 2 weeks to 2 


added. Examination, however, showed only negative 


spores treated \s tor the other cecoctions, 
of lima bean seedlings (roots and old cotyledons removed 
le ma } ] <trnowut yh sar lee { } . ' , 

Caves Of TOCK Chestnut oak, new leaves of southern red Oak 


corm seeds pine needles and crushed yreen peas were each 
in OO cc. ot distilled water for 15 minutes, hltered, and sterilized 


t the six above-mentioned 


Spore s were placed in filtrates of each o 
decoctions as well as in filtrates which were diluted with « 
water in ratios of 3: 1,1: 1. and 1:3 Phe pH of these decoctions 
ranged trom 4.1 for the pine needles to 7.7 for the green pea de 


coction No germinations were obtained in any of these 


COcTIONS 


Although the actual germination of the resting spores 


heen observed, many ot the groups of eight spores have been seer 


upon which wart-like protrusions had formed (ric. 18) Proot 


; 


that the resting spores do germinate was supported by the finding o 


inany octads of empty spore cases each with a delicate pore in it 
wall (FIG. 19) Further circumstantial evidence of germination 


was obtamed tron cultures New growths of the parasite ( 
nearis were obtained on hemp seeds which had been 


contact with old (94 davs) mtected cultures of the 
change to Petri dishes with fresh 
a pm riod of aging, 


appear that spore germination took 
such as Ziegler (1948) found necessary t wu germination 1 
rder to obtan 


members of the Saprolegniaceae, 1s necessary 


positive results 


SUMMARY 
() Brew legniae was tound to be an obligate parasite 


leqnia linearts and Geoleqnia inflata Infection of the 


1s by a zoospore No spore CaS€ 18 left on the hypha 


ot the hyphae are susceptible to penetration but the 


dominantly formed at the hyphal tps Increase 
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TWO NEW SPECIES OF HIRSUTELLA 
PATOUILLARD 


’ 
{ I 4 3 i 
Bitte thre eT 1i¢ ‘ 1048 epizooti ere observer ol 
t ect ‘ Hiiportant irthropods. rust mites [2A »hiriut 
: , P , . 
( ra (.A\shm.)| and purple scales (Lepidosaphes In Vewm 
n Citrus in Florida Che occurrence of a fungus consistently as 
: ' , , 
moprate th dead first mstar 1 yinphs of purple scales was reportes 
) | het a 2) indi tentatively identified as a species ol Hirsu 
ella. \.ater. a funeus on d 


1 1 
Pus Of Cem TUust mites WAS Als 


i Tu ul ! \ » reported 1) as 
oe 


irther study has shown that these 


ad first instar nymphs of purple 


separate and distinct species, but also are 





VIOUSIN eT deseribec 


, 7 ' 
Bot} these fur yiare easily recognized under a dissecting mi 
rose 1 +} i 1 grification ‘ 15 ( dy young purple scale 
nvr +} j / hiobyt 1 ter ’ wt! ty liu 
ny ‘ fi? ite ad ¢ its an EXTENSIVE PTOV no l ce na 
vhicl rivinate ron the entral sur ceo the msect s hod (nl 
ew |} phae are present on rust mites hese hypl ie t pically ¢ 
er eT 9 y terior! ron the ste’ec ee TT . stonall 
| 1 f iy on I Trike wn vu ccasiona 
ter hiaty) 


' 7 1 
cys thie port 1 ¢ he mite s ho Ton whicl the I pha 
emerge for instances hypha emerge r the posterior re 
rust mite ws he typi oT th of that | ypha wi 
‘ re ‘ fenston posterior ro the boc 
. ' | ] 1 liny thay 
r er-locit scales ¢ erise toa ( nivee in 
‘ eT er nites the T tw ~ rT vec! the twee Speci 
I 
| +! ? 
ere wiere ( " ! pec ine wm cires reiater 
It } eo ' } vever. t] it thie SIN 
‘ one 1 ‘ re? 1 r ila ¢ ent ¢ 
, 
e si ‘ e pi ‘ cd the spores, a 
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Morphologic illy, neither of these species ol Hirsutella is entirely 
typical of the genus \lthough the conidiophores are characteristi 
of Hirsutella, the production of svnnemata has not been observed 


on rust mites and only two synnemata hi been tound 1 voung 


purple-scale nymphs. Other workers hi observed 


growing with an msufhcient supply 
are not produced, but, 
appear that these species do bel 
that they grow on such small hosts 
frequently, produce synnemata 

Kach of these species exhibits a Spec ificity as to host 
cies which attacks first-instar purple scales has not been found 
rust mites and vice versa. Neither of these species has beet 
served growing on any other imsects which are found 

Whether or not these fungi are responsible tor the pr riodic epi 
zootics of young purple scales and rust mites remains to be proved 
However, if they are not parasitic they both appear to be specific 


indicators of one particular disease each of the two arthropod 


Hirsutella Besseyi sp. nov. on Leriposaries 


Entomogena. Synnematibus plerumque deficientibus sed raro praesentibu 
Mycelio primo albo, deinde cinereo vel brunneo; hyphis erectis vel procun 
bentibus, 3.3-5.8 dias it ; conidiophoris a latere vel erectis, rigid 
attenuatis, supra hy: is infra leve fuliginis, 29.9-74.7 « longs 
acuminatis 2.5-4.94 * 21.6-66.4 4, typice in sterigmata attenuatis, 
longe, aliquando 1-3 additicia sterigmata minus &.3 4 ¢ Nualidis apici gig 


tibus; comidius ad apicem, hyalinis, anguste elongatis 


gelatinosa visis 5. 8.3 Rhizoidibus digi 


Hab. in 1 ipl ime Lepidosap 


prope Lal 1, Florid: tor. Aug., 1948 
1949 
Entomogenous. Synnemata infrequently lu 
white, later ‘av to brown: hyphae erect ¢ umbent 
in diameter, septate ; conidiophores lateral or erect, rigid, tapering 


hyaline above, pale fuliginous below, 29.9-74.7 » in length; phia 
lides acuminate, 2.5— < 21.6-064 nw, typically attenu 

sterigma 8.3-19.9 » in length, occasionally 1—3 addition 

mata developing within 8.3 » of phialidal apex ; conidia apical, 
line, narrowly elongate but appearing lemon-shaped due to a gelati 


nous capsule, 2.5—5.8 4 & 4.1-—8.3 p Rhizoids digitate 





lé é j \ewm., on leaves 


lfred, Florida \ugust, 1948, 


I een erve he author ul ( ‘ lly irge 1 
} ' 
eT ref-mostar 1 ripe ‘ hict re Vp i write nm colo} 





‘ ‘ ‘ " or} ort t \ species | Hly 
» } ere ( ( c cConsistetrl ( ite l } TV! phs ‘ 
( 1 T ( | ( T 
| ‘ ‘ cit n 1 CT he I il suriace { the 
} tached 1 the le sur ( eitate rhizot 
\\ if ¢l rhe 1 y™ ire T ] ce — lver *} t¢ 
i) et 4 ‘ ‘1 ] 











In early stages the mycelium was fine, hvaline, 


, , - , , , 
developing thicker cell walls and becoming pale tuliginmous im 


~ 


Hyphae occurred singly, averaging 4.0 « in diametet 
mely ASSOK lated 


lypieally 


stances have been toun kigeure 


star nymph ot purple scale with a well-developed myceln 


conmmiophores and conidia 


} 


fruited abundantly, Phe conidiophores were 


or erect and produced regularly on the mycelium 


were acuminate in shape and attenuated into a long = sterigma 


(iccasionally one to three additional sterigmiata occurred within 


> 


S.3 a ot the apern ol the phialice Phialides bearing more than one 


sterigma were more commonly observed older specimens that 


in voung specimens. Each sterygma bore a single, narrowly) 


elongated spore which was surrounded by a gelatimous matrix, of 


capsule, thereby giving the spore the appearance of being lemon 


Figure 2 shows two conidiophores eacl 
into one sterigma bearing a conidium 
naming this species, it 1s the desire ot t 


. , , 
rreat mvcologist, teacher, and triene 


Hirsutella Thompsonii sp 


ematibus 


mnbentibu 


itomogenou 


gravis! 
septal ‘ 

n length; phialides conoid to strobilox 
ally attenuated into two sterigmiata, 


me sterigma or occasional > sl 
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ot these large numbers of off-colored mites, a high mortality re 


sulted in the rust mite population In association with the death 


of the mites a fungus identified (1) as a species of Alirsutella was 
consistently found to be present on the mutes 


Mites which had been dead for a short time and which exhibited 


a dark vellow to light brown color were mounted for examination 


Hirsutella Thompsonu 











some of these mites contained one or more strands o a tungus n 
eum growing longitudinally through the body (On mites whicl 
acd heey cle ic] lor a longer period or time hvy hae yeTe gt ing 
pparent ! the mtermor through both the anterior ar posterior 
ortin the bw. I} scolbie specimer lateral emervence ( thie 
phae occurres I he imterior at | posterior emergence ¢ 14 | 
pyhica typical L'nder a hand lens, the fungus was silver hite 
n color 
During all stages of growth the mycelium was fine ind hvaline 
The mature hy phae were sé plate Hyphae AVE raged 2 tu ciam 
eter, but ranged from 1.7 plo aT \ll of the hypl i occurred 
ing!) did not adhere lat rally in synnemata and were attached to 
the leaves by digitate rhizoids. Figure 3 shows a rust mite with 23 


young hyphae growing from both the anterior and the posterior 


regions Lhe three hyphae growing from the anterior portion of 


the mite’s bod, emerged throug! three of the mite’s legs Several 
yphae can be seen extending longitudinally through the body of 
tive rhaate 
The fungus fruited rather abundanth Conidiophores ere 
iteral or erect and were produced regularly on the mycelium 
Vhiahdes were conoid to strobiloid and attenuated into one or more 
sterigmata \lthough one sterigma was trequently produced b 
each phialide, the phialides seemed to be typically terminated by 
wo sterigmata, and occasionally three sterigmata were observed o1 
ne phialice ach sterigma bore one oval or roun: spore sur 
rounded by a gelatinous matrix. or capsule, which in some cas 
gave the spore a lemon-shaped appearance Kigure 4+ shows n 
ehum bearing three phlialides one of which bears two sterigmat 
I} species is named to honor t colleague, \\ | Chon pson, 
vho has been instrur ental mn developing the spraying s« hedule tor 
ru Florida, and who pr ded the author with the first 
iv t 


the author is indebted to Mr. Erdman West. Botanist and M1 


, 
4 1 ‘ ] 
vis blorv \gricultural I:xperiment Station, Gainesville 
iri or the preparation of the Latin diagnoses: to Dr. Ernst 
’ , | ] 
Lhe SsOT Botar retire Nhicl State ( eve 


Fisner: New Species or Hirst 


i 


Kast Lansing, Michigan, for assistance in the 


identification ot the 
species herein identified ; and to - |. Carl Knorr, Histologist 


Citrus Experiment Station, lake Alfred, Florida, to ‘Iptul sug 


gestions in the preparation otf the manuscript 
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trus in Florida 


Fisher, F. E., J. T. Griffiths, Jr.. and W. L 


" \shm mi 4 
39: 510-512. 1949 
? Fisher, F. E., W. L. Thompson, and J. T. Griffiths, Jr. 1’: 
ort on the fungus diseases ot | 
Florida Ento. 32: 1-11. 1949 
Speare, A. T., and W. W. Yothers. 
attacking the « 


1924 


scale msects attacking Citrus 1 


itrus rust mite in | 





A MEDIUM FOR THE GROWTH AND 
MAINTENANCE OF THE YEAST- 
LIKE PHASE OF HISTOPLASMA 

CAPSULATUM 
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wr 30 minutes 
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NO BRACHYMEIOSIS IN PYRONEMA 
CONFLUENS 


hether two | ) divisions 


some ascomvecetes is one which was argued vehe 

3) vears. Swingle (1934) has given an excellent 

numerous reports supporting or denying the « 
»nuclear fusions (one in the ascogonium and one in 


their necessar\ consequence, double chromosome 


luction or “brachymetosis.”. The organism which has 


a central role m these investigations and discussions is 


known Pyronema confluens Tul. |P. omphalodes (Bull.) Fuckel 


, , , é, 
More recently, the genetical and cytological work done on a 


t ascomycetes has served to strengthen the view that 


number 


rrachyme1osis does not occur Che present briet note 1s intended 


to pre sent sone photon 1K rographs ol preparations obtained witl 


t the 


the acetocarmine smear technique which, in the opinion o 


} 
1 


, 17 ' 
writer, show that in the « assica / CONHUCHS the claims of two si 


COSSIVE T ot is 11) chromosome number al CTTONECOUS 


j ; 


lateria ( 1 methods Che Strain ot / CO tens was obtained 


throug! 1 cf t \ H N Hansen t is the commor 


form and Brown's var. mignewm which 1s able 


{ 


«ile 


tes and is apogamous ( Brown, 1915) 


0 vTow 


Hansen and Snyder's medium (1947) 
agar mixed with pieces of pea straw whicl 


sterilized by propylene oxic In the diffuse light outside 
nortl Tha mw, ity roduced apothecia readily ind 


} 


in large quanti 


ties hey were fixed in a solution consisting of | part glacial 


with iron acetate (Cave and Rattenbury, un 


acetic acid saturated 


published * parts absolute alk ohol and 3 parts ethe vs and stamed 


vit] on arming 
rograpl igure | an early ana 


nelotic division in the ascus 1 Chromosome 


301 
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visible, 12 (bivalents) going to each pole Figures 2 and 3 


ent of the antheridial nuclei through the trichogyne was 
However, 1f no brachymelosis occurs in the ascus, as we 
have shown, no nuclear fusion in the ascogonium would 
« te 
rgument remains that different strains ot the tungus ma 
th regard to their nuclear behavior Unfortunately, the 
train of (;wynne-Vaughan and Williamson 
it the straim occurring in Britain sl 
| th the modern smear technique 


¢ anaphase of the third division in two of the four visible nu 


er nucle Figure 6, finally, shows three third division nu 
1 ‘ ' , ‘ > £ 
till another ascus \ll the nuclei seen in figures 2—5 contain 


ucleus there are 12 yeni (4n 











Mycotocta, Vor. 42. 1950 
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ascus Similarly, im another ascus, hgure 4+ shows a1 


iphase of the third division in one nucleus, and figure 5 i1 


an 12 chromosomes (although not all 24 can be counted in 


photograph ), indicating that more than 6 will pass to each 


ov \ccording to Gwynne-Vaughan and Whulliamsor 


the number of chromosomes in the germinating spore, the 
tiie apothecial sheath, paraphy 5s, Cic., 18 DV (the haploid 


in the ascogenous hyphae it is 12, and in the definitive 


In the third division in 
according to these authors, the number 1s in reduced 
dur observations, on the contrary, confirm the reports ot 


{ 1912) and ol Nore iu and Mi reau f 1931 ® which state 


chromosomes go to each pole in the third division, the 


number being 12 Che writer has not been able to count 
omes in either the somatic cells or the iscovenous hyphae 


e conjugate division in the crozier, approximately 12 chro 
ere sec! 

tempt wa made to observe the behavior of the male 

ile nuclei in the ascogonium after fertilization, though the 
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THE GENUS GIBELLULA ON SPIDERS 
IN NORTH AMERICA 


In 1894 the genus Gibellula was proposed by Cavara (4) based 
on Gibellula pulchra (Corethropsis pulchra Sacc.) Since then a 
number of species have been described mostly on spiders In 1932 
Petch (18) published a paper concerning the genus, placing most 


of the names in synonymy and recognizing only two species, G 


aranearum (Schw.) Syvd. and G. alata VPetcl Che latter is de 
scribed as a new species on spide rs trom Ceylon G. araneariwim 1s 
ort R iWringe der ic] })] , sect ] tid 
viven a occurring on spiders and POSssIDIy 0 msectsS ¢ locustids 
} ’ ] ’ le t} ugh ) ) «tf ? } 1 rly} { / } ly levy ; 
and membraci ) throughout most ot the world P0CHUlAa Clegans, 
which is placed in synonymy with G. aranearum, was deseribed by 
I’. Hennings (8) on locusts from Java It is doubtful that a spe 
ci on locusts 1s the same as one o1 spiders The identity ot G 
pPhialobasis on spiders from Java also is doubtful It the descrip 
tion and illustration given by Penzig and Saccardo (15) are cor 


rect it is distinct trom G. aranearii Gibellula formosana Sawada 
(23) has been reported on a moth from Japan but its assignment 
to the genus Gibellula is very doubttul Kobavasi (10) states that 
it belongs very near /saria japonica In 1949, the writer (11) de 


eribed {; rrviicarwumn on an ant trom | iby ria 


bor North \merica, three SPpccies have beet reported, Gihellula 


aranearum, G. arachnophila and G. capillaris \Mlorgan (13) de 
eribed G. capillaris in 1905 from a collection on an insect at Pres 
ton, Ohio. His deseription does not suggest a GiPellula Phrough 






the kindness of W. Martin, the type specimen, which is in the 
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clusion concerning its identity. Both Petch (18) and Vera K 






Charles (5) have decided that the species does not belong n 
\s 


shown later the name G. arachnophila has been misapplied \ 







s doubtful that its identitv can be established 









cording to the treatment by Petch (18) one species, G. aranearu 
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Michigan and of Cornell University, two species 
of Gihellula have been found to occur on spiders in North America 


One is that described by Cavara (4) as Gibellula pulchra in estab 


lishing the genus It produces a mat ot vellow mycelium covet 
ing the host and often attaches the host to the substratum. From 


the mycelium numerous cylindric synnemata (FIG. 1) arise. These 
consist of more or less parallel, longitudinal, loosely bound hyphae 
(ric, 2) and are covered on the outside by a network of brownish, 
asperulate hyphae which are loosely attached to the synnemata 

Phe conidiophores develop from the outer loose mycelial covering of 
the synnemata or from the mycelium covering the host (Fics. 1, 4) 

They arise from inverted 7- or }'-shaped cells of the outer mycelial 


ec hbase 7 the conidiophore 


covering, one arm of such cells forming tl 


FIG. 2) Phe conidiophores vary considerably in length and con 
ist of 2—6 cells; all except the terminal cell have brownish, asperu 
late walls. The terminal cell of the conidiophore has a hyaline, 
smooth, or very minutely roughened wall \t its point of attach 
ment it is narrower than the cell to which it 1s attached (FIG 3) 
It enlarges above from a slender neck becoming broadly obovoid 
r ellipsoid in the upper part Che terminal cell bears a number 


of broadly obovoid prophialides. From the upper portion of each 
prophialide 6-8 narrowly clavate phialides are produced. From 
their apices the conidia develop Phe cluster of prophialides and 
phialides form spherical heads, 40-50 » in diameter (FIG. 3) Phe 


conidia ipparently are produced Wl sticcession Tron ie apices ol 
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the phialides. They usually are found attached singly but in some 
collections adhere in short chains 

The synnemata with the loose mycelial covering and scattered 
comidiophores have the appearance of a stilbaceous fungus para 
sitized by an Aspe rgilus or Steriqmatocystis (FIG. 1) Saccardo 
(22) described it as Corethropsis pulchra attacking an /saria 
Cavara (4), recognizing its true nature, established the genus 
Gibellula for it and published a good illustration. It also has been 
well illustrated by Speare (25) under the name G. suffulta 

Petch has placed G. pulchra in synonymy under the name G 
aranearum (Schw.) Syd., although Svdow (26) described G 
arancarum as a new species without any reference to Schweinitz 
/saria aranecarum was described by Schweinitz (24) in 1822 
Fries (7) published the species in his Systema Mycologicum with a 
description evidently taken from Schweinitz. Unfortunately a 
specimen no longer exists in the Schweinitz Herbarium at the 
\cademy of Natural Sciences of Philadelphia or in the Michener 


Herbarium, Mycological Collections, Washington. Therefore it 


ims not possibl to determine the microscopK characters ol the spe 
cles and establish with certainty its identity Che description 
given by Schweinitz is not sufficient to definitely establish the ap 


plication 


f the name to one of the species of fungi parasitic on 
spiders 
/saria arachnophila Ditm. on spiders has been reported by sev 
eral authors who give descriptions and illustrations of a Gibellula 
ind Vuillemin (28) transferred it to that genus. Fries (7) in 
his Systema Mycologicum included other hosts besides spiders for 
arachnophila. Wowever, the name and his reference to Ditmar’s 


scription and illustrations indicate that /. arachnophila should 


be appled to a fungus on spiders. It seems evident from Ditmar’s 


(6) illustrations that /. arachnophila is not a Gibellula. It ap 


parently is a Hymenostilbe as Petch (17) has pointed out 


! 

Wallroth (29) described a species on spiders under the nam 
‘saria tartarea. His description does not indicate Gibellula pulchra 
which appears to be the first name which can be applied to the spe 
ith certainty The species has since been described and 


; — , ne 
names rtthellula suffulta by Speare (25). G. arachnophila by 
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Johnston (9), G. Haygarthu by Bil (1) and G. aranearnm by 
Svdow (26) 

The other species of Gibellula in North America differs from the 
preceding in several important aspects. It produces conidiophores 
that are usually much shorter. Often the terminal cell arises di 
rectly from the side arm of a cell of the outer mycelial covering of 
the synnema (Fics. 11, 12 The length of the conidiophore is 
usually determined by the length of the side arm of the mycelial 
cell which may be so short that the terminal cell 1s practically ses 
sile on the mycelium (FIG. 11) or may be as long as 40 » (FIG. 12) 
Occasionally there may be an additional cell between the terminal 
cell and the mycelium. The broadly obovoid terminal cell of the 
conidiophore does not have a narrow neck like that of the prec eding 
type but enlarges from a base which is as broad as the cell to which 


it is attached (FIG. 12). The prophialides are produced from the 


upper part of the terminal cell and with the phialides form hemi 


spherical to wedge-shaped heads (Fics. 11, 12), differing thus 
from the spherical heads of the preceding species. The conidio 
phores are usually closely crowded, especially over the upper por 
tion of the svnnema (Fics. 9, 10). The almost sessile heads give a 
tufted appearance to the synnemata which even under low magniti 
cations makes this species easy to distinguish from the preceding 
(compare Fics. 7 and 8 with 1 and 4). Petch (18) apparently 
discusses these species as variations of G. aranearum. He places 
most emphasis on length of the conidiophores and states that in 
some collections of the second type there is a transition from stalked 
to sessile heads on the same synnema. In such specimens seen by 
the writer the shapes of the terminal cells and heads of the conidio 
phores are distinctive. These distinctions justify the recognition 
of two species 

The second species has been described and illustrated by Oude 
mans (14) and Boudier (3) under the name /saria arachnophila 
Ditm. Vuillemin (28) also has discussed and illustrated it under 
the name Gthellula arachnophila (Ditm.) Vill. giving /saria arach 
nophila Ditm. as a synonym. Petch (18) also concluded that Wall 
roth (30) described this species under the name /. arachnophila 


Ditm., “tegmen tartareum” referring to the tufted condition of the 
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synnemata. As has already been stated /. arachnophila Ditm. 1s 
doubtless a H/ymenostilbe and the name therefore has been mis 
apphed to a Gibellula 

In 1920 Maublane (12) proposed two forms of G. arachnophila, 
forma macropus Vuill. and forma leiopus Vuill. Although they 
were distinguished mostly on the lengths of the conidiophores the 
illustrations of Maublanc and Vuillemin (28) indicate without 
much question that forma macropus is G. pulchra and forma leiopus 
is the second species under discussion. As already stated these are 
separated by other important differences. Therefore the name 
Gibellula leiopus (Vuill.) comb. nov. is proposed for the second 
species 

Among the North American collections a few specimens of both 
G. pul hra and G. li 1lopus bear perithes 1a In the perithecial stage 
they show no important differences. The perithecia develop in 
the mycelium covering the host and are at first embedded except 
for their apices. The shrinkage of the mycelium in herbarium 
specimens leaves the perithecia only partly embedded but usuall) 
with a thin covering of hyphae on the lower portions (Fics. 5, 6, 
13, 14). The asci are long and narrow, containing eight filiform 
multiseptate ascospores. The perithecial stages of these fungi 
place them in the genus Torru/iella 

Under the name Cordyceps arachnophila, Johnston (9) in 1915 
described perithecia associated with synnemata of a Gibellula on 
spiders from Cuba. His description is that of a Jorruliella 
Johnston implies that the species had previously been described since 
he makes the following statement “The pertect stage ol a Crbel 


lula has at least mm one Case been cles« ribed as a ( ordyceps \W hat 


appears to be this species has been studied by the writer in Cuba.” 


He does not give a reference to the place of publication o1 the au 
thority for the species \pparently the only previous use of the 
name was by Thaxter (27) in 1914. In a paper concerning the 
genus Aschersonia he states that the perithecial stages of some spe 

cies of Aschersonia “might at first be mistaken for the common 
Cordyceps (Torrubiella) arachnophila, which 1s often found on 
le: > ith t} t rie / + (Gthelly] 7 , 
leaves with or without its mpertect or /saria (Gti a) condition 


\ description is not viven and the name theretore was not validly 
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published \s far as the writer has been able to determine John 


ston’s publication of Cordyceps arachnophila is the first description 


of perithecia associated with a Gibellula on spiders. Since the 


ingus 1s a Jorrubiclla the combination 7 vruhiella arachnophila 

Is proposed Johnston describes the comdial stage under the 

name Gibelluda (/saria) arachnophila without a reference to Ditmar 
of, 


or to other authorities His description indicates that it 1s Gibel 


ula pulchra \ll the collections cited are from Puerto Rico. It 
is not certain whether the conidial stage accompanying the perithecia 


ot the Cuban material 1s the same 
Petch (18) m 1932 reported perithecia ofa Jorruliella occurring 


in tour collections having commdiophores of “Gibellula aranearum 
and has deseribed the perithecial stage under the name 7 orrultella 


nthellulae Petcl In these collections synnemata were lacking, the 


ti uit 


conidiophores occurring on the mycelium with the perithecia 


Petch does not describe the conidiophores which accompany the 


perithecia. Jorruliella gibellulae appears to be the same as 7 


ara hnof hula 
In general the species of 7 orru/iella on spiders show less marked 


differences in their perithecial stages than in the conidial Che 
] 


description of /. flava Petch on spiders does not mdicate important 


ditferences from /. arachnophila. This conclusion is supported by 


specimens of the two species determined by Petch in the Farlow 


Herbarium However, Petch (16) states that the conidial stage 


{ /. flava is a Hirsutella and therefore it 1s very distinct in its 


conidial stage Several other species of Torru/iella on spiders also 


show much greater differences in their conidial stages than in the 


perithecial. J orrubiella aranicida Boud., the t ol the genus, 1s 


reported by Boudier (2) as having /saria cunetspora Boud. as tts 


(19) states that Cephal sportum aranearun 


conidial stage Petch 
etch 18 w conidial stage of orrulnella alba etch. ca 
Petcl tl tag ] Petch, Sf 

longipes Petch (20) that ot J. gonvile ptr da | Moller ) Petch and 


Cylindrophora aranearum Petch (21) that of 7. albolanata Petch 
It is not possible at the present to determine specifi limitation and 


relationships of the species of Torrubiella Chis must await a 


restudy of the genus as a whole It does not seem advisable there 
f > 1 13] . ] vubaell ' 1 } 
tore to prop se additional species ol orrupicldad on spiders on the 


which have been noted. These differences, however 


differences 
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are sufficient to justity the recognition of two varieties ot Tor ( 
- P ' , > oe ae mand 
ella arachnophila distinguished by their conidial stages, and con 


equently Torrubtella arachnophila var. pulchra with Guibellula 


pulchra Cavara as its conidial stage and 7. arachnophila var. letopus 


ith G. detopus (Vuill. ) Mains as its conidial stage are proposed 


In the following descriptions (FH) indicates that the specimen 
in the Farlow Herbarium, Harvard University, (NY) in the 
Herbarium of the New York Botanical Garden, (W) in the Myco 
logical Collections Bureau of Plant Industry, Washington, (M) in 


the Herbarium of the University of Michigan and (C) in the Her 


arium of the Department of Plant Pathology ot Cornell Uni 
CTs! 

Torrubiella arachnophila (Johnston) comb. noy 
Cordyceps arachnophila Johnston, Bul. Porto Rico Insular fexy 


a 10 23 1915 


lorrubtella gibellulae Petch, Ann. Mycol. 30: 391 1932 


Perithecia arising from a vellow to yellowish white mat of my 


celium covering the host, scattered or crowded in small groups, 


it first embedded in the mycelial covering except for the apices, be 
oming more or less superficial, the lower portions covered with 

thin layer of hyphae, light yellowish brown to reddish brown 
thove, narrowly ovoid to conoid, 550-1200 « 230-350 uw; asci nar 
rowly cylindric, 450-660 « 4—6 w, the wall thin, thickened into a 


cap at the apex, 4-5 » thick; ascospores filiform, hyaline, nearly as 


long as the ase1, 1.5 w wide, multiseptate, tardily breaking into one 
celled fragments, the cells 4 LO u long 


Torrubiella arachnophila var. pulchra var. noy. (FIGs. 1-6 


Status « cu ila pulchra ( Sacc Cavara, comimdiophoris 2-4 septa 
150-600 « longis. cellis terminalis attenuatis deorsum late ellipsoideis vel 
bovoideis sursum, gerentibus capitula spherica Perithecia ovoidea, 900 
1200 300 #, ascis cylindricis, 600-660 7“, ascosporis filiformibus, multi 
eptat Specimen typicum im araneis, Burbank Pent R. Thaxter, 4122, 
Lug. 189¢ Herb. M 
he distinctive conidial stage of the variety is Gibellula pulchra 
; . < SN 1 : . Tt 
tor which the tollowmg description 1s givet \ll the collections 
listed have the conidial stay The one collection with perithec la 
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HRA {( Sack Cavara (FIGS l 


3: 347. 1894 
Michelia 1: 83 877 
Soc. Cient. Arg. 13: 24 
1912 


sis Gustraiis peg . An 
suffuita Speare, Phytopath 2: 137 
1 arachnophila Johnston, Bul. Porto Rico Insuk 


‘ fidi 


Sta. 10: 24. 1915. Not G 


1911 


ne “id aracnhnopniia 


chnophila (Ditm 


SK Mycol france 3 


la Havygartl 


Bot. Jahrb. 62: 321 1922 


low or vellowish mat of mycelium 


Synnemata arising trom a ye 
to violaceous brown 


cvlindric, vellowish brow1 
vhen fresh, sometimes slightly en 
2OO-400 


overing the host 
when dnied., more violaceous 
long, 100-300 » thick below, 


iy’. 
somewhat loosely bound 


rved above, 3-9 mm 


thick above, consisting of multiseptate 
] tid ] } 1 , aet 
ongitudinal hyphae; conidiophores arising from the mycelium 


covering the host or { 
loosely attached to the surface of the synnemata, 150-000 » long, 
7-12 » wide, the lower 3—5 cells brownish, asperulate, the terminal 

3.5 4 thick below, enlarging from a slender 
ellipsoid or obovoid head, 6.4—10 » wide bear 


12 broadly obovoid prophialides measuring 6-12 


rom a network of brownish asperulate hyphae 


cell hyaline, smooth, 
neck mto a broadly 


prophialide in turn bearing at the apex clusters of 6-8 
narrowly clavate phialides measuring 6-10 = 2-3 yp, the prophialides 
and phialide S forming spheric heads 30 42 ps in ciamete ee conidia 

> 2 1 ’ ? 
rusoid ellipsoid, Ye. 


fusoid to tu 
the phialides, occurring 


_] 
al 
~ 


64 * 1.5-2.5y, produced in su 
cession from the apices ot singly or in 


hort chains 


M and I H 











Myco.octa, 


f] Cades Cove, Great Smoky Mt. Nat. Park, Aug. 20, 1939, D. H 
Linder (FH 

Puerto Ri Rio Piedras, Aug. 31, 1913,.J. R. J on (FH 83 Ri 
Piedras, Dec. 27, 1913, ]. R. Johnston (FH San Juan, March 2, 1923 
(5. N. Walcott (W Arecibo, Faxon, Mills & Anderson 40 «(W Bare 
neta, N 20, 1934, C. G. Ander & A. S. Mills (W Pueblo Vie 
Faxon, Anderson and Mills (W 

The following collections from outside of North America have been sec 

Venezuela: Margarita, June 1948, Blakeslee (FH 754); Aragua, April 
1938, Carlos E. Chardon, H. H. Whetzel, A. S. Mullet 86 (C); Centr 
Lucinda. Yaracuy. Carabobo, Jan. &, 1938, Carlos E. Chardon 2444 (( 
Rancho Grande, Aragua, March 28, 1939, E. Chardon, H. H. Whetzel, A. S 
Muller 35 (( 

British Guiana: C. B. Williams, Aug. 28, 1916 (FH 748 

Trinidad: 1912-13, R. Thaxter (FH Maraval Valley, 1912-1 

Thaxter (FH / Port-of-Spain, 1912-13, R. Thaxter (FH 

Maraval Reservoir, Port-of-Spain, Feb. &, 191 RK. Thaxter hii 

124); La Seiva Valley, May 6, 1913, R. Thaxter (FH 2564 St. Anne 
Valley, June 1913, R. Thaxter (FH Feb. 1917, J. B. Rore FH 

d Port-of-Spain, J]. B. Rorer (FH 254 

Chile: Corral, 1905-00, R. Thaxter (FH 61195 

Territory Hawaii: Kokee, March 9, 1898, C. L. Shear (W 

New Guinea: Morobe, Nov. 11, 1939, Mrs. Clemet WV 
Torrubiella arachnophila var. pleiopus var. nov. (Fics. 7-14 
Status comdicus, Gibellula pleiopus (Vuill.) Mains, conidiophoris 1—2-septa 
tis, brevibus, cellis terminalibus late obovoideis vel obpyritormibus non attenu 
itis deorsum, gerentibus capitula hemisphericia, cuneiformia vel obconica 
Perithecia ovoidea, 550-900 © 230-3504, ascis cylindricis, 400-600 5-5 uw 


f multiseptatis cum, Newfane Hill 


rmibus 


\ 


lite 
1940) 


Specimen ty] 


Herb. Mich 


iscOsporis 


\t K. Charles 


ik 






a 


Ver 


Che distinctive conidial stage of the variety 1s Gibellula pletopus 
for which the following description 1s given \ll the collections 
listed have the conidial stage The few with perithecia are so 
1 ted 

GIBELLULA PLEIOPUS (Vuill.) Mains (Fics. 7-12) 
(rihellula arachnophila {. pletopus Vuill. apud Maublan Bul. So 
\I 1. France 36: 42 1920 


a vellow to whitish mat of mycelium coy 


Svynnemata arising trom 
ering the host, cylindric, 1.5-8 mm. long, 80-300 » thick, consisting 
f multiseptate longitudinal hyphae somewhat loosely bound to 
vether, light gravish brown to violaceous brown when dried, oftet 


a tufte 


violaceous when fresh, the surface having 





ap 
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pearance ; conidiophores very short, often scattered on the lowe1 
part of the synnemata, usually crowded on the upper part, especially 


over the apices, arising from a network of brownish, asperulate hy 


phae loosely attached to the surface of the synnemata, usually the 
lower portion of a conidiophore being a lateral arm 


hyphal net, the terminal cells usually produced directly 


arms, occasionally having an intermediate cell, the lower portior 


the conidiophore brownish and asperulate, the terminal cells hyaline 

and smooth below as wide as the ! vpha to which it ts attached, e1 

larging upward, broadly obovoid or obpyriform, 10-18 $.5-8 yp 

hearing a number of prophialides on the upper portion, the pro 
? ? 4 


phialides broadly obovoid to ellipsoid, 7.512 $5 w, bearing w 


to 4 Hhialide s at their a NCES, the ynialides narrowly, clavate to sub 
] | | 


evlindric, 7.5—12 »5—3.5 4, the walls thin below, slightly thick 


/ v 2 
ened at the apices, the prophialides and phialides together torming 
wedge shaped to broadly obcon heads, yf 50 yu aAcCTOSS ; conidia 
fusoid to fusoid-ellipsoid, 3-8 1-2 p, produced successively from 
the apices of the phialides, occurring singly or in short chains 


(On spice rs 


Maine: Kittery Poi 
July 1886, R. Thaxter (FH 
Kittery Point 
hH 
Marviland: Newtield 
Massachusetts: Woods 
1886, R. Thaxter 


| 


\W 
1040) 
Ne 


rithecia severa 


irles, perithecia 


! 11 ‘ 
veral collect! 
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Wisconsin: Madison, 1882 


[release (FH); Madison, Nov. 19, 1884, Wm 









1931, L. E. Wehmeyer 1015, 10154 (M 
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EXPLANATION OF FIGI 


Fics . Lorrubtella arachnophila var. pulchra 1-4, the conidial 


stage, ule ulchra , 6, the perithecial stage I Synnemata aris 


ing from the host showing scattered conidiophores, 15 Fic. 2. Conidi 


the outer loose mycelium of a synnema 280. Fic. 3 


phores arising tr 


Upper portion of a conidiophore showing asperulate wall of a lower cell 


narrow neck of the terminal cell and spherical cluster of prophialides, phialides 


ind conidia, * 700. Fic. 4. Showing conidiophores arising from the my 
celium as well as from a synnema 150. Fic. 5, Perithecia partly embedded 


n the mycelium covering the host 15. Fic. 6. Perithecia, * 80 

hi 7-14 / ubiella arachnophili ar. pletopus. Fu 7-12, the co 
nidial stage, Gt ula pleiopr t. 14, the perithecial stage Fic. 7. Synne 
mata Synnemata showing tufted surface 

15 ' hie 1a shov o tl short conidiophores in a compact 
layer 'pper portion a synnema showing tufted conidio 
phores, : 1. Showing conidiophores consisting of a wedge-shaped 


head of mahd and phialides borne on sessile terminal cells, 200 


Fic. 12 midiophors ! ing of a short asperulate cell, obovoid terminal 


bai, 39 07 OE taker 
ns: A ee 


cell and wedge laped head of 7 mini d Nalides, 500 Fie. 13 


~~ 
By 


Perithecia partly nbedk 1 the mycelium covering the host, note asso 


ciated synnemata ] 14 Perithecia xt) 





A NOTE ON NAUCORIA MYOSOTIS 


EXANDER H. SmitrH 


| y . 
ors Was 


northern gions and 


ula by myer fev. de Myc. 2: 241 


striking species 


ferred to /-lamn 


ind placed in the subgenus Phaeo-Naematoloma « 


Favre ha iven a detailed account of the 


Fr, 52: 14 1936 ) In setting up h 


pressed by the resemblance of the fungi he 
lender pecies Of NV a such as A udun \ 


I 


He made no mention of the characteristic naematolomoid pleuro 
Presumably, the men 


stidia in his diagnosis of the subgenus 
| that, of course, would 


oft this group did not posse SS them and 
the species from Nae 


l 


matotoima 


al good reason tor ew 
mn or “ h - \ | . hi } rarTe > 2 ‘ 
1 connection with a work which 1s in progress on Gdlerina 


ly 

North American collections of NV. Myosotis were examined to 
check the possibility of placing the species in that genus All 
our collections were found to have the characteristic pleurocystidia 
the genus .\Vaematoloma. Since Favré made no mention of 


his account of the species, an examination of 


pecimen Favre was made Pleurocvstidia 0 


from our study it 


(Ani rican 


mens existed 


ologia 40: 670 


i Stropharia 


vious! 


rene, 

natural as ray irtificial basis, 
. } ' 

uld have to ory less emphasis th: 


Friesian classify 1 ( species 





SMITH \ Nore on Navucoria Myosoris 


Vaucoria Myosotis is a good representative this gro 


hereby transferred to Naematoloma 


4 {gar ius 


Naematoloma Myosotis (I'r.) comb. nov. ( 
Syst. Myc. 1: 290. 1821) 

Pileus (10) 15-30 (40) mm. broad, broadly conic to convex, 

with scattered veil remnants along the 


glabrous except occasionally 
a + 
is, evenly “medal 


n appendiculate, viscid to glutinot 


inargin, edge ofte 
bronze” to “citrine” (olivaceous or greener), evenly colored, opaque 
when young but before fading becoming brownish ; 


near olive buff faded; flesh dull greenish, plant, odor and taste 1 


ot 


1 and striatulate, 


> < 
Ne RH kK. 


Pat 


ae 
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stinctive ; lamellae adnate to shallowly adnexed, equal to slightly 


ant, broad, whitish at first, then pale olivaceous 


y brown trom the spores, edges minutely white fimbriate 
’ stipe (6) 15 (20) cm. long, 2—5 mm. thick, very 
7 ts ual. hollow : | a i tw of | ied 1} 
rig al, hollow, « | to line tormed by the broken veil by 


white t iceous fibrils in patches or zones, densely pruinose 


tbove 
Spores 14 . narrowly inequilateral in side view, nar 

rowly ovate in f: w, ochraceous tawny in KOH and smoot] 

rhtly wrinkled (as revived in KOH ), the wall relatively 


' 
to very shg 


thru k, apical pore pre sent but ape x not truncate: basidia rwour 
l, projecting when sporulating, hyaline in KOH, 26-34 


» 


spores 
I]; pleurocystidia present, 35-46 * 10-134, ventricose-mu 
cronate or with severa protube rances Over upper portion, some 


ventricose with broadly rounded apices, hyaline and h 
In water mounts of tresh material but with a highly refractive 


content variously disposed as revived in KOH; cheilo 


omogeneous 


amorphous 
cystidia abundant, 32-46 (6) 8-12 pn, the broadest cells usually, 
ith highly refractive content, narrowly ventricose and apices ob 


thin-walled; gill trama subparallel, olivaceous to yellow in 


pileus trama with a well differentiated gelatinous pellicle of 


hyphae 3-5 w diam., cell h much larger and yellow in KOH 
(content olivaceous tresh) clamp connections pre sent 


Habit, habitat and distribution: Gregarious on wet humus along 


edges of bogs, late summer and fal It is typically northern in its 
lhe description is from Smith 33—-U88, Huron Mts 


distribution n 


1933, Mains and Smith es are from this 


1 





NOTES AND BRIEF ARTICLES 


ARTICLE 57 


Article 57 has been cited so many times in discussions of nomen 


clatorial problems that most mycologists interested in such matters 


should be able to quot it verbatin Neverthe less, the first two 


paragrapl s of the article are reprinted once again 


CUssive same species 


generic and specific name (binary 


tarting trom S 
the torm which it has beer 


lerwise in contormity \ 


+} 
Ou 


name 1s 
which ends 1 he ascus stage 


teleutospore 


in the spore 
Generic and speci 
Value They cannot 


ro more speci 


has been stated recently (in a discussion 


that a name “given” with a description an mnpertect 


] 


state Of a tungus 1s also ‘given’ to the pertect state ol the sam 


fungus, even though no mention of the perfect state is made, 
is actually present in 


reexamination proves that the pertect state 
the type material (4, p 250 251 The ; n it is carried fun 


ther in a discussion concerning 


Assistant Professor and Assistant Pathologist, Division of Plant Pathol 
State College of Washington. Published as Scientific Paper No. 89¢ 


Agricultural Experiment Stations, Institute 


KY 
SCIence State 


lege Pullman, Washingt 
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ined Gospores, evel 
though the authors did not describe them. It is therefore submitted that 
heir names are not rendered f only temporary value” by Article 57 (5 

I cannot agree that a name has been “given to a state which 


the author of that name did not mention m any way 1n his deserip 
tion. Nor do | believe that this doctrine necessitates abandoning 
nost early names for Ascomycetes and Basidiomycetes 

\ name published without a description is a Nomen nudun 
(Art. 37 \ name published on printed labels attached to her 
barium packets and distributed with the specimens does not consti 
tute valid publication of that name (Art. 37), unless there is also 
a description (or reference to a previously published description 
n spite of the fact that the specimen contained in the packet may 


he the best material that any past, present, or future mycologist 


might wish Che name printed and published on the packet in 
vhich that specimen is contained is a .Vomen nudum, im spite ot 
the tact that the name has a type In other words, article 37 takes 
precedence over article 138 Stated another way the binomial on 


n conformity with (all) the Rules” (Art. 3, 


the packet 1s not 
It is mv contention that article 57 as now worded makes .\V omuina 
rovisiora of all binomials “given” to anything other than the per 
fect states of pleomorphic fungi. In this connection the tollowimg 
excerpt of article 57 1s important: “The earlhest (name) 
given to the state containing the perfect form, provided 
that the name ts otherwise in conformity with the Rules | inter 


pret this to mean that article 37 (as well as all the rest of the 


Rules) must be complhed with Therefore, the name “given” to 
the pertect stat must be a_ validly p thlished name ” that 
fat it must be “accompanied by a_ description o1 
r\ i reterence to a previously and effectively published descrip 
tion” of that state (Art. 37 (The wording of article 57 would 
certainly be mmproved if “given to” were changed to “validly 
nublishe , 
f descriptions of the perfect state are necessary to validate names 
nong the Oomycetes and Uredinales, then they are also required 
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for the perfect states of other groups (¢.g., Ascomycetes and 


Basidiomycetes Rogers, then, sees a possibility that many of 


the earlier generic names applied to Basidiomycetes may be in 


~ 


iid (4, § Chis may be the main reason tor his arguments 


ivainst the necessity ot a desc ription of the pertect state 


\ny attempt to circumvent the requirement of a published de 


1 


‘ 


scription for the stage on which the nomenclature of an organism 
is based must be resisted 

he size of any fungus collection is limited; the number of co 
types into which the original collection can be divided 1s usually 
small and consequently distribution of the type material is limuted 
itten the original collection 1s sufhcient tor but one specimen 
which is deposited in a single herbarium. Neglect, the ravages 
ot time, repeated examination of the type by an ever increasing 


number of mycologists, or other acts of man could destroy all of 


the type material of a given species 

Phe printed word is much more permanent. Once a publication 
is distributed, neither a single catastrophe nor even several simul 
taneous catastrophes are likely to destroy all copies of a given 
publication. Publhcations are man made. When the reservoir of 
a publication becomes depleted, it can be reproduced (as has been 
done with Saceardo’s “Sylloge” and as has been proposed for cer 
tain works ol Persoon, ries, Svdow, e{c. } Therefore publica 
tions have permanency 

The material contained in a type collection is not man made and 
cannot be reproduced by man or otherwise exactly duplicated when 
it is lost or destroved It 1s an unassailable tact that the last 
sentence of article 18 now applies to many species; it is my con 


tention that time only will determine the date when it must be 


applied to all the most recently discovered species. “Where 
permanent preservation Of a specimen or preparation 1s impossible, 
the application of the name of a species is determined by 
means of the original description or figure” (Art. 18 

\ description then has greater permanency, not to mention 


I 


greater accessibility, than the original specimen. Tl urthermore a 
description of the perfect state must be “given” (1.¢., validly pub 


lished) if article 57 and the rest of the Rules are complied with 


ii 
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he law on this pomt is not contained in article 18 (4, p. 251 
uit rather in the Rules as a whole 

ven so article 57 does not necessitate abandoning a yreat many 
of the earlier names given to Basidiomycetes and Ascomycetes 
Let us determine what the perfect state is. Rogers has gone into 
this thoroughly and concludes “the one meaning of ‘state’ that 
makes sense with the whole text of the Rule and with all the ex 
amples is ‘fructification’” (4, p. 246). With this I agree. The 
second sentence of article 57 then reads: “The perfect fructification 
is that which ends in the ascus state in the Ascomycetes, in the 
hasidium in the Basidiomycetes, in the teleutospore or its equiva 
lent in the U/redinales, and in the spore in the L’stilaginales.” Note 
it is not stated that the perfect fructification is the ascus, the 
basidium, the teleutospore, or the spore respectively, but merely 
that which ends” in these structures, 7.c., the ascocarp, the basidio 
carp, the telum, and the smut sorus 

Since previous discussions concerning this point have used the 
Oomycetes, the Uredinales, and the higher Basidiomycetes as ex 
amples, the same examples are used here What is the pertect 
fructification (state) in the Oomycetes? It is the oogonium and 
the oospore(s) contained therein (and possibly also the antherid 
ium There are no surrounding sterile fungous structures mak 
ing up a part of the fructification The oogonia (containing 
oospores ) are scattered throughout the cortical tissues of the host ; 


there may be a great many or a very few in a given specimen, but 


gt 
there is no organization into a more complex structure Thus, the 
perfect tructification in the Oomycetes is the oogonium and its 
contents, the oospore (or oospores ) In order to comply with 


irticle 57 and the rest of the Rules, the oogonium and its contents 


~ 


must be described I have indicated elsewhere that article 57 as 


now worded does apply to the Phycomycetes (6) 


In the Uredinales the perfect fructification 1s the telium or teleu 


tosorus (“that which ends in the teleutospore or its equiva 
lent’ lhe telium is essentially a mass of tellospores, although 
in some species (e.g., Puccinia alli) paraphyses are present, and 

some mucrocyche rusts (e.g., Endophyllum sempervivt) a perid 


lum is present (1 The telium (the perfect tructification) then, 
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whate ver its shape, structure, and COTM Pore nt parts, Is the structure 


which must be described if article 57 is comphed with. (Rogers 


4, p. 241) has pointed out that in the authoritative French text 
t the Rules (3 l red 1s conside red an imipertect State It 


seems doubtful that a telium can be described adequately without 


mentioning its primary, and frequently only, morphologically sig 


nificant component, the individual teliospores 
In the Homobasidiomycetes the pertect tructification (stat . 
much more comple x structure than that of either the Oomycetes 


or the Uredinales Che basidiocarp ts usually composed of several 
distinct tissues and many different structures of which the basid 


1um is but one furthermore, here, to a much greater extent than 
in the two previously cited groups, the perfect fructification ex 
hibits many Macroscop characters which can ln cle scribed and 
used as taxonomic criteria Che basidiocarp the periect Iructi 
hication then is the structure which article 5, requires be «le 
scribed; article 57 does not require that the basidium itself be 


| 
aescTi 


ed The situation in regard to the Ascomycetes 1s similar 
to that in the Basidiomveete S° the ascocarp must be cle scribed, not 


necessarily the ascus 


Phe comparable perfect fructifications in the groups discussed are 
| | g | 


the oogonium and its component parts (few in number), the asco 


Its component parts, the telium and its components (agan 


number . and the basidiocarp with Its component parts 


he oospore, the ascus, the teliospore, and the basidium are not 


fructifications, but in each case merel) t component part 


1 
| 


eriect tructincation 
If the reasor ing presented above is accepted, it becomes 


(Cystopus Blume (4 


so proposed Concerning \/1/ 1 Magnus vs. Miesta F. B 


White n conservation 18 necessary since contorms with 


the | . ! Wilesia as publ ed Wi ! tisioruim 


] 


, 


Arthur, J. C., et al 
Wiley & Sons 
Bisby, G. R. 


tung! vil 
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Briquet, J., ct al 

x! ISL pp i 
4+, Rogers, D. P. The meaning of article 57 of the international Rules 
Mycologia 40: 241-254. 1948 


6. Shaw, C. G. Nomenclatorial problems in the Peronosporaceac My« 
wia 41° 323-338. 1949 
Faull, J. H. Taxonomy and geographic distribution of the genus AV/tles 


\ Arb. Harvard Umiv. Contr. 2 1932 


(CONCERNING THE CONSERVATION OF THE NAME RHODOPHYLLUS 


Kogers (karlowia 3: 474-5) is not in tavor of conserving this 
name against .lcurtis, Entoloma, etc., on the grounds that it is 
superfluous, and he doubts that conserving it would stabilize no 
menclature or avoid disadvantageous changes He rejects the 
name <lcurtis as being based on an “imperfect state.” The genus 


leurtis was based on the carpophoroid stage of Khodophyllus 
abortivu Rogers apparently assumes that the “pertect state’ 
in Basidiomycetes is the basidium | have a letter trom Singer 
dated Jan. 31, 1940, which he states that “Acurtis does torm 
basidiospores in some individuals.” This evidence, is suthcient 


to vitlat Rogers: reason tor rejecting icurtts 


lLiowever, | am not willing to accept the thesis that the basidium 
s 


itself is the pertect state im the gill fungi \t present the rules 
read “The perfect state is that which ends in the basidium 
in the Basidiomycetes "This clearly applies to the fruiting 
ta n the gill fungi \s far as this group of fungi 1s concerned 

thing could be clearer, and any proposed changes in article 5/ 


which mught contuse the situation in this group should not be 


11 j 1 
iwccepted by the coming Congress Let us consider what a failure 
to conserve / loph is will meat 

] T | t Vho Deneve i | do. tne « rrent re idl ¢ neept 
/ 1] } 
I ‘S, all pink Spores ivarics Wit weg uiay4 S} ores 
hi-ay ' } “+a 0) ] ] fy 1} 1] 21 
nave to be transterred to cicurtis nis W mean se 


eral hundred new combinations 








Notes AND Brier ARTICLES 331 

use E-ntoloma and if so, only about two hundred new trans 
fers will be necessary. 

3. Those who wish to maintain most of the Friesian groups 

intact as genera, but who believe that species with smooth 

(Chtopilus are generically 


gills 


distinct from the angular spored species with decurrent g 


longitudinally striated spores 


(4Acurtis), will have to use -tcurtis it thev follow the rules 


and thus introduce another generic name, and one which has 
never been used, in the gill fungi lo me this 


disadvantageous change 


It seems to me that all of Rogers’ reasons fer voting against 


the conservation of the name FRhodophyilus have heen effectively 


answered Further discussion would merely belabor the question 


In Summary, howeve roe might not he out of orcs r to mention the 


advantages to be gained by conserving the name 


Those who use the broad concept of the genus have an admit 


ise by lw mayority 


1 


ably descriptive name which is now in 


of specialists in the gill fungi 
> Most of the transters have already been made 


stability of names will be attained 
It will not be necessary to introduce a previously unused 
’ 


generic name for any of the fungi involved 


"4 
| aid not use on 


It is admittedly most unfortunate 
of his previous! us concept ¢ 
Rhodobhvilus But since the name has vaine dw icle acceptane e, 
best to keep it In the question oO Drosophila \ 


this case ti 
hoth are in use specialists, 


Psathyrella the opposite is true since 
ot Dy j inet . } ‘ ase tor it 


ALEX 


and the propone nts 


which 


conservation whic 


ANDER H. SMITH 
rHORSHIP 


reve rred 


europ 
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leroa potentillae (Wallr.) Fr. with the collectio: 
ischer (sub nom Varssonia potentillae Fisch.’ 
The botanist Fischer’s given name has never been revealed any 


vhere in the extensive literature concerning \Jarssonia. Although 


Magnus ( Hedwigia 45: 88-91. 1906.) later substituted the name 


] 


lar nina tor Fischer's Marssonzia, the identity of Fischer shoul 
he of historical interest ; TI of articles by Arthur 
Phytopath. 23: 559-561; & 33.) and Spalding ( Phytopat! 


“ 


23: 203-204. 1933.) concerning the authorship of the rust species 


mm rihicola, H. Sydow (Ann. Myc. 32: 115-11, 


| the author to be Johann Carl (Karl) Fischer, ; 


1934 


Pomerania lhe specimens of both ( 
ae were collected and named by Fischer at Stralsund 
uited in Rabenhorst’s Fungi europaei exsiccati as nos 
respectively In addition, Magnus (1906) de 
wuthor of \arssonia ; “der Stralsunder lLehret 
hese and related facts leave no doubt that the author 


lohann Carl Fischer PauL L. LENTz 


NoTu | 


formerly ot the University ot Vienna, 


preparing manuscript ie second volume of his 


Morphologie der Niederen Pflanzen.” If you car 


] ] 


nts of your mycological papers, please send these 1 


[gls, Austria 


is present address: Innsbruck 
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